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3^5 - Agriculture in Crete. — Fk-as'Chki, I... in the Rn-ue ScUnti/iijue, Year LVI, No. 3, 
pp, /5-8 i . Paris, Eebrunry 2-9, 1918. 

Crete is essentially an agricultural country, but cultivatiou there is 
still in a primitive state. 

Vine growing. — Vine-growing, though remarkable in Crete, is much 
inferior to what it ought to be. The quality of the produce is entirely due 
to the e.YceptiouaI climatic conditions and in uo wise to the work of the 
growers. There are many varieties of grapes but the principal and only 
really appreciated ones are;— 

Black grapes : — Cotrifalei, Mendillarei ; Liatico. 

While grapes : — Kasaccia, Croutakta, Sultanine. 

The wine is of medium quality only, owing to inadequate methods of 
preparation, for it could be excellent. The best red wine is made from the 
Oitzifalei grapes. Wine made with Mendillarei grapes is less alcoholic 
ttan the former, whereas that made with Liatico grapes is more alcoholic ; 
it is also less dark than that made with other red varieties. 

Of the white grapes, Rasaccia is chieBy used as a dessert grape, and 
Ciontakta for wine-m.aking. 

The Cretan wines would be excellent dessert wines, of the Marsala 
type. Tlie production of wine is estim,ated at 2 970 000 imperial gallons ; 
it could easily be increased tenfold. Certau wines have, on an average, 14 to 

but some occasionally are as high as lf>, and even 19°, according to 
tie year. 

Crete exports raisins, but in small quantities only. For this purpose 
tile Croutakta variety is chiefly used, and prepared as follows : — the grapes 
iHe steeped for some hours in a solution of carbonate of soda, then left to 
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diy . They are generally sold only loose, the peduncle having been detacheij 
by the worker (women usually do this work) with her teeth. This method 
was the only one in use in Crete and Asia Minor till about 1910, but nowa- 
days the peduncle is usually removed by machine. These raisins are ex- 
ported and used in pastry-making, especially in Germany and Au.stria, 
The yellowish Sultanine variety, also known as “ Corinthian ”, is aljj 
harvested. The peduncle is removed by machine and the raisins exported 
to Germany, Austria and Egypt. 

The wine, residue and dried grapes are treated locally for the manufaef. 
ure of alcohol, which is used in the country, the surplus being e.xported 
to the Skist. The annual production is from 352 000 to 396 000 gallois. 
The reddish alcohols, obtained by simple distillation, differ greatly jj 
degrees, varying from 30 to 90". The standard of the cognacs is from 
38 to 45°. 

Experiments on the manufacture of alcohol with locust-beans have not 
given satisfactory results. 

Cereals. — The cultivation of cereals is practically non-existent. Tts 
few natives and Turks who cultivate fields grow wheat and barley lot 
their own use. The methods have remained unchanged for about 4000 
years. When the rich Messara plain is cultivated by modern methods it 
will yield sufficient wheat to supply the whole island with flour. At the 
present day about 12000 metric tons of flour of different qualities are im- 
ported from Italy, Rumania and Bulgaria, 

Olive trees. — Olive trees, which grow with great ease in Crete, 
might prove one of the principal crops ; in spite of the neglected condition of 
the trees they give an abundant yield. King George I made an attempt to 
improve the cultivation of olives by bringing specialists over from Italy to 
teach peasants the art of pruning. Unfortunately this e.xperiment did not 
continue, and owners of olive orchards not only continue to neglect thtii 
tree, to the great detriment of the yield and quality of the fruit, but also 
to cut them for use as firewood, without considering the wealth they are 
gradually destroying. 

The olives of Crete are of three qualities : — the psiloelies, small olives 
yielding a good oil, the chondroelics, large olives giving a less appreciated 
oil, and the tsoiinates, medium olives very rich in oil, but of which, mifoi- 
tunately, there are only a few in the island. The harvest is from October 
to November. 

When ripe the olives are not picked or knocked down with a pole, but 
left till they drop. Often they arc not collected from the ground till partly 
rotten. The oil is etracted by crushing, but there are three factories nb'cl 
extract oil from the cake by the carbon bisulphide method. The yivKliy 
very' variable, varying from 5 to 15 %. 

The residue from the bisulphide treatment is thrown away, thoiigli 
since it still contains 71 % of organic matter, it could be used as a fertile- 
er. A very small quantity of the olive oil is used for soap-making. Tb' 
annual yield is about 5 500 000 lbs., only */? of the yield about forty yean 
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ago. This industrj-, in which primitive methods are still used, could 
develop largely if modern methods and material were employed. 

Citrons. — The citron, grown in the positions best exposed to the 
5un and sheltered from the north wind, yields abundantly. The fruit is 
gathered in August and December, and exported chiefly to the United 
States, England and Germany. Unfortnnatcly the trees are subject 
to many diseases which do great damage, especially when the wood splits 
and the sap flows. 

The fruit is not exported fresh, as it would not stand so long a journey, 
but is put in brine. It is cut into two or three, placed in barrels, and left 
to soak in sea-water with a large quantity of salt. It is left thus for 
several weeks, then taken out and sorted into two or three qualities. The 
pieces are then put back into the barrels, and well pressed. When the 
bottom of the barrel has been fixed, a hole is made in it and a new, very 
strong brine introduced. The barrel is then hermetically closed and is 
ready for export. 

Tobacco. — The cUniate, as well as the soil of Crete, are very favour- 
able to tobacco growing. It was started seriously in 1899, and in 1901 
theyidd had risen from 33 000 lb. to 275 000 lb. When, however, the Greek 
Goveniinent took over the monopoly of tobacco, the native crop was com- 
pletely ruined, and today only very niedium tobacco importedfrom Greece 
or Turkey is used in the island. 

The native tobacco itself is not good, but thisis due solely to the method 
of preparing it ; if well cultivated and well prep.ared, Cretan tobacco could 
tank with that of the best quality. 

Various FriiiTS, — Crete produces lemons, tangerines which are much 
appreciated, cherries, and apricots ; tlie Japanese medlar does particularly 
veil there. When the soil is treated by modern methods fruit production 
nay become of considerable importance. 

Stock Bri'EDING. - Properly speaking stock breeding doe-s not exist 
n Crete, and the flocks of sheep or go.ats belong to peasants who keep 
iem for their own consumption, selling only the surplus. The rare oxen 
)r cows are kept only as draught animals, for the Cretans do not like cows' 
aiilk and hardly drink goat's or sheep’s milk. The little milk drunk in the 
(owns is almost exclusively imported concentrated milk. 

Goat and sheep’s milk arc used in the manufacture of inferior quality 
rtecse, which turns rancid rapidly. The Cretans however, excel in the mak- 
ing of ” yoghurt ", curdled sheep’s milk, a Kirge quantity of which is con- 
ffliiKd lnc<i.Uy, and is also exported to Turkey and the comst of .\sia Minor ; 
Cretan yoghurt is famous in the East. Butter is not made, food being 
prepared with oil. 

Cattle breeding could be successfully attempted, especially in the east- 
Ern p.art of the islanrl, and should give very good results. If goats and 
steep were bred rationally they might prove a source of great profit and 
permit the utilisation of the uncultivated mountainous parts of the island. 
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376 - Agriculture and Forestry in Cyprus. - Middletor j. p., in The gnortoij 
No 45t> PP' 401*423- leontlon, 1917. 

Agriculture. - The cultivation of cereals on pnmitive lines is essen- 
tially the principal industry of the island ; most of the laud is held by 
the peasants as proprietors, but in some places the metayer system prevails. 
There are about i lOO ooo acres of cultivated land, and it is estimated that 
some 325 000 acres are still susceptible of cultivation. 

A Department of Agriailture, staffed by a Director and other Assist- 
ants including a veterinary surgeon, is endeavouring with some success 
to induce the farmers to adopt the use of manures and improved implements 
and systems An exiierimental farm, started in 1903, was in 1907 convert- 
ed into a stock and horse-hrcediiig establishment, by means of which the 
general standard of stock and the native ponies have been much im- 
proved. The Government has also started ostrich breeding, an experiment 
L far not attended with quite the success anticipated. Cattle, horses, 
sheep, pigs and poultry', however, show, by their improvement in character 
and value, the wisdom of the Government efforts. 

The cultivation of the vine, which extends over a large area, produces 
red and white wines of various types, forming one of the mam staples of 
Cyprus trade. The application of sulphur to the vines has been made com- 
pulsory, and the extension of vine disease has thus been greatly lessened. 
The manufacture of wine is still generally primitive, but an English com- 
pany, established for some twenty years, buys up the peasants' grapes 
and makes wine of a better cliaracter. Excellent brandy is also manu- 
factured at Limassol. The value of wine exported in 1879 was £31 600 ; in 
1880 it reached £ 46 000, rose to f 53 685 in T911, but fell again to £ 43 060 
in 1913. These figures do not .show any great increase in the output of 
wine, but there seems to have been a considerable extension in the pro- 
duction of raisins in later years, for whereas, in 1911 the value^of raisins 
exported amounted to £ 29 636, it increased in 1913 to £ 39 002. This sc-etns 
to show that it pays better to transform the splendid black grape ojf Cyprus 
into dried fruit tliaii to manufacture wine. 

Irrigation, as a Goverument undertaking has not apparently been at- 
tended with the success expected, partly owing to the thrifty habits of the 
peasants who wait tor rain until the last moment ; and partly owing to 
the evaporation consequent on summer storage. It apjicars that oiib some 
600 acres of summer crop in the shape of cotton are grow'n. The pcas-uiti 
have their own rough methods of irrigation. There is no doubt that irriga- 
tion works wonders on the arid surface of the soil and aiiipily repay s its ci d 
Convinced of this the Government formed its first reservoir at Synkraa 
and others have since been completed. But the system of storage irriga 
tion does not seem to coiniueiul itself to the villagers ; and reclaimed lari s 
attached to the reservoirs are but slowly taken up. In one of the reservoirs 
also the water has proved brackish and unsuitable for watering crops. 
The State only takes a " small fraction of the total increased podiu iron , 
while a considerable outlay is involved in paying compensation for l.n . 
the porospect of financial success is therefore uncertain at present. 
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Cyprus has suffered from the plague of locusts from time immemor- 
ial; and remedies for it engaged the attention of the English Government 
50011 after the occupation. Each year the " screen and pit " method sug- 
gested by M. Mattei has been applied ; and by means of this plan and by 
purchase of the eggs and the insects themselves at the suitable seasons the 
scourge was practically eradicated, bnt at a considerable exjienditnre, which 
jas met by a Locust Tax, The surplus funds arising from this tax, which 
vas in existence for some years, have afforded a convenient reservoir for unex- 
lected emergencies. In later years, on a recrudescence of the plague, treat- 
sent by means of noxious chemicals has been tried, but met with objection 
rom the p^sants. A compromise has been effected under which this treat- 
nent is only applied to places where there is no risk to the animals of the 
dllagers, while the old system of purchasing eggs and insects in their imma- 
:ure stage is resorted to elsewhere. 

Forestry. — In ancient days Cyprus was no doubt rich in timber, 
ind its mountain districts were clothed with trees varying with the altitude, 
h 1878, when Cyprus passed under British control, the condition of the so- 
:alled forests was deplorable, and it was clear that strong steps, aided by 
scientific knowledge and a Government Department, must at once be 
taken to remedy and stop the cause oi destruction. An Ordinance was 
passed in 1879 for the delimitation and prcserv'ation of the forests ; and suc- 
cessive Forest Officers sought to remedy some of the abuses by prosecution 
in the Courts, while the forest areas were gradually delimited and settled. 

They now extend to some 700 square miles. 

The trees con.sist principally of the Aleppo pine, but, at an elevation 
of 4000 ft. and over, of Finns Laricio. Large tracts are also covered with 
(^ucrcus alnifoiid, which is much in demand for making native ploughs and 
carts, while Arbutus flourishes in many places on the slopes of the hills and 
is used in the manufacture of rough furniture. 

With very small sums voted annually to the Department, protection 
was the only course open to those in charge ; and no progress in artificial 
reafforestation was made till many years after the occupation. Since 1907 
ipccial tree-planting has inade considerable progre.ss, some 300 miles of 
fa-paths have been made, and goats will gradually be excluded altogether 
iy means of legislation passed in 1913 on the principle of local option for 
each village. The police protection has on the whole always been good, 
md there is no doubt that the forests of Cyprus are now in a fair way to re- 
covery, and are likely to become an added source of beauty and prosperity 
the island. It many be interesting to note in this connection that the 
'aiiifall appears of late years to have increased. 

i/7 A Biological Analysis ol Pellagra-producing Diets. 11 . The Minimum Require- rdi.il 
ments ot the Two Unidentified Dietary Factors for Maintenance as Contrasted btgiehii 
with Growth ( 1 1, — McCollcm. E. V. ana Sj3I.monds, X., ill J>^iniuU Pi U’olo- 
iic.tl Chmstrv, Vol, XXXil, Nn. piL 181-1-14 i- fitliagniin?. Baltinu»re, Xoa'., lOi;, 

•I he authors draw attention to the fact tliat the previous experiments 
‘darned out at the halioratory of Agricultural Chemistry of the University 

U) For a review i-f the lirst pari t.-f lliip ?tu<ly icc R. Tan., i-iiS. Nt*. s. {Eii.) 
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that of the foul " deficiency diseases ’ ^ 
Wisconsin, i adisra 1 pellagra - caused, according 

bv ttT« of vitamine, only beri-beri can be called a "defi- 
to Bunk, y Funk (i. e . caused 

:Srbrthe' deficienc; of the water-soluble B), the other three being 
!n Lsatisfactorv relationships between the well recognised con- 
due to u diet to polyneuritis must now be added another 

?' rS,° d™b«l in by .1, 

(JaM lur Kinderhalkunde, Vol. LIX, p. 175. 1904). m Denmark by 
r B CcH {Ueeskrnii jor Lacker. Vol. I, XXIX, p. 349 . 1917). and .1. Ger- 
many b? A ‘Sernv and A. Keller (Drs KMe., Le.pr^, 1906, Ft., 
Tby This disease appears in cluldren fed on a diet too rich in cereals an 
too poor in fats, and is manifest by emaciation accompained by xerosis t,f 
the coniunctiva and keratomalacia, often ending in blindness. tRyeii- 
ments it the University of Wisconsin have shown that a diet dciicwt 
in the fat-.soluble A causes, in animals, emaciation, oedema of the tjiy 
bUndness and death. The animals may be cum , even when dying, by 
administering fats rich in the fat-soluble A (l), xerophthalmia oeiiig 
attributed to a lack of this factor in the composition of the diet, 

Sm of the experiments described in this paper was to asccrt» 
the quantity of each of the two unidenlified dietaiy factors A and B, nt- 
cessi^i to ihe inaintenancc and growth of young rats Wreat germ ™ 
chosen as source of the water-soluble B, and butter fat as that of the fat- 
soluble A The diet was known to suffice for normal giowth and pioloiVM 
Snt^ance of health when an adequate supply of both o the unideiit. 

essentials was furnished. The diet consisted of casein 18.0, dextrin 
salt mixture ry, agar-agar 2.0 It was fed: ■- a) with an abundamt 
• of fat-soluble'A (as butter fat) ; b) with an abundance of water-solubis E 
(in wheat "erni) ; c) with varying amounts, aUvays below the optniuim . 
Juirlmk’, of both wheat germ and butter fat a,s sources of these tii. 

fuctClTS ' 

The results of the different experimcitts gave the following ansivLis 

to the various questions raised: — * „ 

I) Assuming each of the food products, butter fat and wheat germ. _ 
be of constant quality, what is the lowest intake of each which ran 
enough of the A and B respectively just to prevent loss of 

results show that a low plane of intake causes loss of vitality. \\ n 

minimum amount necessary to prevent loss of weight is approaehu . • 
life of the animal is endangered if the diet is persisted in. 

■ 2] When both essentials A and B are supplied m amounts just rW 

the maintenance requirements will growth be proportional to these aiiiot - 


(,; The tat-sohiMe Aisfou.idmfatsn(,inimal origin, such as the fats ^ 

egg, and the fats extiaeted from internal organs (kidney, liver, etc.) ; l isjo-um ■ 
and in very few seeds ifl.rx and nnllet, ; it is very scarce in amm.a tody fat.s and ,.h ^ _ 
vegetable oils and tats, (/ournai of BMo,,ical Chemhtry, mn. Vol. X\ .V-M, 
p. ,21 ; dmroran of PhysMo;y. Vol. XLL p. 36., larO 

[sn] 
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or is a certain excess of each over this minimum necessary before growth in 
the young can take place ? — The results show that, within certain limits, 
orowth-is proportional to the supply of the factors A anti B in the diet, 
tf all other factors are in proper proportion. For this reason the indivi- 
iliial behaviour of the organisms to which these factors are administered 
cannot be eliminated. 

3) Is the requirement of either A or B for maintenance or growth less 
ivhcn one of the two unknowns is present in liberal amounts, than when 
both are supplied in amounts near the minimum ? — The experiments 
show'ed definitely that the animal can tolerate small quanlilies of A and B 
much better when the rest of the diet is well proportioned than when it 
is well constituted. 

4) What is the effect on the health of animals of limiting them to a 
ininimnm supply of either the dietary A or B, the remaining one being 
supplied in abundance, or of limiting the supply of both to nearly the 
mininium requirement ? — The life of the animals is undermined and 
tndangered if the experimental conditions are such as to render growth 
impossible. The symptoms preceding Ihe death of rats are similar to the 
characteristic symptoms of polyneuritis in pigeons. 

3;3 - The Biological Efficiency of Potato Nitrogen.— rose, muiy .s aud cooper, eens-a 

F, [Departnic-nt of Nutrition, To.icbcT5 Colltj^e, Columbia Viiivcrsitj', New York), in 'J fie 

Ji'urmt 'll Hwloeirnl Chrnmln, Vol. XXX, Xo. J, pp. roi-jop Rlltimorc Juuf, iciir. 

A woman was submitted for todays to a diet of jiotatocs and clarified 
butter, which was sufficientfor the total calorific energy. In this diet the 
potatoes supplied o.l % of the total nitrogen and nitrogen balance was 
maintained for ydays (from tlie 4th to the loth.day of the experiment), 
irith a total nitrogen intake of o.oqfi gm. per kilo of live weight, equiva- 
lent to a net intake of 0.068 gm. per kilo of live weight. This result agree.,s 
irith those of other workers, in which nitrogen equilibrium was maintained 
on potato nitrogen when the amount taken was from 0.04 to 0.08 gm. per 
kilo, and shows that the potato is a source of nitrogen of high food value, 
although ouly 63 % of the nitrogen is in the form of protein. 

3-9 - Food Value of Wholemeal and of 85 ’lo Flour as Compared with White Flour, 

— I.APICQVE, t,. unti ClUt’SSJn. J ,iu Crmpfes r:n[tiie .us soitto's dei'Aitt:innir df.i AcUn- 

,'.'1, Vol. CEXVI, Kn. -, pp. 300-30.’. Paris, Fibnuity iS, 151S, 

The authors carried out a series of systematic experiments to deter- 
mine the value of 80 and 85 % flours. 

1) -Food value of wholemeal.- The experiments showed the food 
value of wholemeal to be slightly greater than that of its weight of white 
flour minus the weight of the indigestible residue. Average rvheat gives 12 “0 
of such residue and its food value is equal to 9 '**'aoo weight of white 
flour. The so-called work lost by the mastication, mixing aud intestinal 
transport of this excess of inert substances causes no deduction iu this case 
as the figures are based ou the value for the maiutenance of the organism. 

2) — Comparative v.alue of white bread .axd bre.ad made with 

[ 111 - 31 )] 
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85 % ELOUR (treated with lime water) (1). — The difference in value be- 
tween the two breads studied was too slight to be seen. With a mixed diet 
this difference could not be detected. 

If the changes which may arise through the acidity of the bread {2) 
are eliminated, and the differences caused by the formation of hydrate; 
are avoided or compensated for, 85 % bread has practically the same food 
value as white bread. 

380 - Toxic Bread and Flour; Detection and Estimation of Sapotoxins. — Sioecslc,- 

I<., in /Innfiifs dts Falsifications et des Frautitrs, Year X, Nos. 109-110, pp. 561 S72,ilig 
a Diagrams. Taris, Noveiuber-Deceinber, 19x7. 

The 85 % war bread has again raised the serious question of injurious 
flours made from uncleaned or badly cleaned wheat which contain a large 
proportion of foreign grains, some of them very toxic. A long time 
ago, when coW-wheat was a very common weed, there was in Franco an 
epidemic which was attributed to the presence of this grain in the bread, 
Now there are cases of another disease caused by corn-cockle, which, how- 
ever, is harmful in a different way from cow-wheat. The presence of 4 gm, 
of corn-cockle, i. e., about 200 mgm. of sapotoxins (toxic glucosides of the 
" saponin '' type), may cause very marked disorders in adult human beings. 
Animals are, as a rule, much less sensitive to the effects of corn-cockle than 
mau ; it has no effect on sheep or rabbits, and may be used as a normal food 
for them, but 250 gm. of it will kill a calf (3). 

Of all the foreign grains liable to become mixed with wheat, corn- 
cockle is the most dangerous, the more so because, by reason of its similarity 
to wheat in weight and size, it is difficult to eliminate. Public bodies 
made the seriousness of this danger known as soon as 85 % flour came into 
use, and, by a circular letter addressed to the Director of the Laboratories 
of Adulteration, and another to the agents of the Service for the Prevention 
of Fraud (dated August 17, 1917), the Minister of .Agriculture gave instruc- 
tions for distinguishing flour from badly cleaned wheat and the penalties 
to be imposed on those responsible. These instructions order to seek for 
and retain as:— 

1) fraud, being not of the nature and quality demanded of the article 
sold (a fraud dealt with by Article i of the law of August 1, 1905), all flour 
containing an excess of foreign, but not dangerous, grains ; 

2) “ injurious to health ”, with application of the regulations of Article 
3 of the law of August i, 1905 (which orders imprisonment for a period 
of 3 months to 2 years, independently of a fine of 500 to 10 000 fi. 
(£20 to £397). flour containing impurities made up of dangerous grains the 
presence of which renders the flour toxic in the sense of the above-men- 
tioned law. 

It is easy to detect particles of corn-cockle in flour but a quantitative 
estimation is very difficult. The author based his method for the detection 


(1} Sec R. Jan., 1918, No. 3, and Feb., 1918, No, atS. — (2) See R- March, I9rt. 
No. 34,(. — .3) See also E , N(jv. 1916, No. 1191. {Ed.) 
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jjd estimation of sapotoxins in flour on the capacity of the saponins to 
befflolyse red blood corpuscules (as in his research into the saponins of 
Jeer in iQh)’ His results were conclusive. 

In toxicology the saponins are placed in the class of the so-called 
haematic ” poisons which act on the corpuscules and plasma. They are poi- 
ins of the circulation, especially of the heart and nerves, capable of caus- 
g irritation of the mucous membranes and serious digestive troubles. The 
ipotoxins haemolyse the blood, i. e. destroy the globules with formation of 
red, perfectly clear and transparent liquid by the setting free and solu- 
on of the haemoglobin ; it is an haemolysis caused by toxic injury. 

The haemolytic reaction is specific for the detection of the sapotoxins 
i floor in an isotonic medium, t. e., witli a freezing point about 0.56“ C. 
nost satisfactory in 0.95 % physiological salt serums), in very small quanti- 
es at ordinary temperature, using an emulsion of blood corpuscules 
eed from fibre and plasma (natmal antilraemolysius), and avoiding all 
:cidental causes of haemolysis (which may be controlled by making a 
;st uith a saponin-free flour). 

Re.WENTS. — Two reagents are required for the reaction : — i) an arti- 
cial 0,95 % physiological scrum ; 2) a 10 % blood emulsion (human blood, 
lood of oxen, sheep, horses or sheep) fulfilling the conditions given above. 
Method ; — I. Detection of s.apotoxins in flour, 

1) Freeing the flour from fat by extraction with dry ether. 

2) Extraction of sapotoxins: — I hour in thehot-airovenat 100“ cooling, 
ddition of physiological serum; I hour at 40-45» with frequent shaking; 
'j hour in the centrifuge ; filtration. 

3) Haemolytic reaction : — the blood reagent is added to the extract ob- 
"ined ; if the liquid becomes transparent sapotoxin is present ; the dura- 
in of the reaction varies from a few seconds to several hours, the more 
potoxin there is present, the shorter it is. 

II. Quantitative oetermin.ation ; - The rate of haemolysis is de- 
ndenton; — 1) the concentration of the sapotoxins; 2) the temjjerature 
the reaction ; 3) the nature of the blood ; 4) the age and concentration 
the blood emulsion. There is a mathematical relation, which may be 
pressed by a regular curve, between the speed and concentration, all other 
oditions being equal. The author has drawn up diagrams giving an 
tad speed in relation to concentration which are often sufliciently ap- 
orimate for practical mse ; nevertheless, for an exact analysis, it is best 
r the worker to compare the types and draw his own emv^e. 

I - The Prevention of Malta Fever by Active Immunisation of Animal Carriers. — 

tlscKxr, II,, in Cempifs rrndus df 5 Seaticrs dr I' Aciiddmie drs SaiVncas, Vol.CLXVI.No, 8, 
PP. I'e-3()2. P,nris, Fcbninrl' 25, ]Q]8. 

Malta fever, caused by Micrococcus melilensis. originally considered to 
lestricted to Malta and Gibraltar, is in reality found in many countries, 
ftcularly those bordering on the Mediterranean. 

The animal which is most subject to this disease and most capable of 
fflsmitting it to man is the goat. There is every reason to believe that 
f active immunisation of the goat by M. mdtlcnsis is jiossible. As a 


[ 181 - 181 ] 
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rule this animal only shows slight morbid symptoms, although it haiboo 

the pathogenic organism for a long period. On the other hand, it aayj 
cover spontaneously from the disease after a variable period and, when i 
covered is immune. The author attempted to increase this natural resis 
ance by vaccination with different strains of M. mcliiensis. 

It is impossible to immunise the animals with a living virus, asth 
would cause infection amongst them ; they must be vaccinated with a dfc 
virus. The author prepared a polyvalent vaccine (gelatine cultures, 
or 4 days old, diluted iu physiological water, sterilised by shaking with eth 
ami contact with it for 2 hours) with lo strains of M. mdiUnsis and one 
M. parameHtensis. The vaccine contained about two thousand milHi 
micrococci per cc. Two injections of 2 cc. each were made at intervals 
5 or 8 days, A description is given of the experiments. 

More than 200 young and adult goats were vaccinated ; they inclndec 
— i) adult goats and be-goats ; 2) kids 2 to 3 months old ; 3) goats pregnai 
since i to 3 months ; 4) goats in milk. No special symptoms were notei 
After a few hours the injections caused a rise in temperature of 0.5 to i«C. 
the following day the temperature was normal. The goats kept their sj 
petite, Those in kid suffered no bad effects, and pregnancy was not ii 
fluenced by the injections. 

This method of immunising goats and other animals capable of tiai 
mitting Malta fever by their milk or excreta or by direct contagion, may 1 ® 
the double effect of protecting these animals and, indirectly, man liii 
self, against this serious disease. 

382 - Loss of Power of Infection of Marsh Anopheles during Hibernatlm, ■ 

RorB.\T7D, E , in Coinpics-rendus des Seanca de I'Acad^mif des Scu'«c<s, Vyl, CIXV 
Vo. 6, pp. 26.1-266. Paris, February ii, iyi8. 

Recent experiments have shown that not only do the salivary glai 
of marsh anopheles lose their sporozoites alter a relatively small mimbei 
punctures, but that the sporozoites, if they have not been ejected, slui 
degenerate in the tissues of the glands or the saliva. A prolon.ged cons 
vation of the power of infection in infected anopheles does not seem p 
sible, Unlike trypanosomic infection by Glossina, which generally la 
till the death of the infected fly, the salivary plasmodic infection of anopit 
is only temporary. The .saliva of mosquitos cannot, thus, be cousidei 
as an hibernation medium of malarial sporozoites. 

383 - Electric Farming in the United Slates. — MouLTox,RoBEKiii,,iiiHi»rii’il’< 
man, Vol. XdV, Vo. 23, pp. 797 and 816, 3 figs. Fort Atkinson, Wis., DccciiiliuT :i, 11; 

Esperiments on electric fanning (i) were made under directi 
of Di. Herbert G. Dorsey and Mt.E.M.Tait near Dayton, Ohio (Mia 
River Valley). 

In the preliminary tests small plots w'ere subjected to different kii 
of electrification. To prevent the soil of one plot from being better ti 
that of another, top eaith was collected, mixed, sifted and then laid tot 
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(i) As regards Electric Farming, see E., Jan., No, 10 xEd.). 
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jjiforffl depth of 7 inches over the whole area. In plot No. i was buried a 
jjje screen, a wire network was stretched about 15 inches from the ground, 
both connected by several wire antennae. The screen was connected 
Ijdiie terminal of a Tesla coil, and the network to the other. A transformer 
supplied an alternating current of from no to 5000 volts, charging a con- 
jenser of tinfoil and glass plate, which discharged through a primary of 
coil. About 130 watts were supplied for an hour each morning and 
wiling. 

Plot No. 2 was lit by a 100 watt tungsteir lamp with a ruby brrib for 
iliours daily, beginning fromsunse.1. Plot No. 3 was lit in a similar way, but 
filh a mercury vapour lamp. Plot No. 4 was untreated and served as coir- 
lol. In plot No. 5 was buried a wire network connected to the terminal 
ila iio-volt direct current, The positive terminal was attached to a small 
prinkliiig can with a carbon electrode in its centre. The can was filled, the 
later electrolysed for several minrrtes, and the plot sprinkled with the water 
loB the can, the .theory being that the current shottid penetrate the soil 
j the water. Plots Nos. 6 and 7 were subdivided into four plots each 2 ft. 
qiiaie, separated by porcelain insulators and arranged with carbon dec- 
;rodes at each end. Both direct and alternating currents were applied to 
iese electrodes. Radishes and lettuce were sown and, when germhia- 
jon had begun, the different methods of electrification were tested with 
“at care. 

The plants in plot No. I grew much more rapidly than those of the 
ter plots and weighed more than double those of the control bed. This 
criiiced the experimenters that electrification of the ground by high- 
iquency currents stimulated plant life to an extent which justified a more 
mpictc investigation . Two acres of flat, rich ground were, conseijuently, 
ected for further tests. 

Fifteen feet above the ground was built a network of sprinkling pipes, 
lich ran east to west for a distance of 200 feet, the pipes being 50 feet apart, 
the north-east corner, from north to south, were stretched 7 copperwires, 
clijno feet long, at Intervals of 15 feet. The wires were placed high enough 
tthe soil to be ploughed with horses. The ends of the wire were attached 
insulators on the top of gas pipes set in conciete. A small transformer 
Kic was built at the eastern end of the house and machinery capable of 
pplying 10 000 volts installed. A choke coil and a Tesla coil were used, 
le whole was so connected that the current from the wire network was 
St by the antennae to the network of sprinkling pipes, wliich were ade- 
ntily connected with the ground. Towards the end of July the system 
K ready and the currents tested. At that time a pressure of 50 ooo volts 
u obtained and the frequency of the alternating currents was estimated 
,30 0( 11) cy cTes a second. Birds alighting on the wires rvcrc stunned and 
rowii to the giound, but none were killed. The ground was planted with 
Qishts, lettuce, beet, cabbage, cucumbers, turnips, musk-melons, water- 
tioiis, parsnips, beaus, peas, maize, and tobacco. Ail were planted in rows 
lining from east to west, so that one half of each row was electrified and 
.n other half not. 
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Practically all the plants in the electrified area grew more rapidly tlm, 
those out of it. In nearly every case the electrified plants ripened a foE- 
night earlier than the untreated ones. The tobacco plants from the elec- 
trified area weighed, on the average, 1687 gm.; those of the unelectrified area, 
harvested two weeks later, only weighed 1633 gm. each. Considering 
that the tobacco plant grows most rapidly in the two weeks preceding 
ripening, it was estimated that the actual increase in weight of the plants in 
the electrified zone was 20 % more than that in the unelectrified zone. 

Before electricity can be applied practically for stiiiiulating plant 
growth many problems must be solved which are now being investigated it, 
greenhouses in all prarts of the United Slates. (The author draw.-, attenti.a 
to the experiments made by English workers who attempted to stimulate 
animal life bv electricity. Two large incubators containing newly hatoled 
chickens were taken, one being subjected to high-frequency currents, tlie 
other being used as a control. The chickens in the fir st incubator grew met 
more rapidly than the others). 

Mr. W St.ahl, an electrician, used electricity on plants on one of t 
farms near Chicago A netvvork of wires, from io to 20 feet apart, was plactj 
in the earth at a depth of about i '/!> feet 1 above the ground was anothei 
network of wires about i foot apart. Twice a day, morning and evciiisj, 
the electric current was turned on from the main switch-board Th 
power was supplied by the city electric light plant, and the cost for tli 
period necessary to ripen a crop was $ 2.50 to $ 4 -^*^ acre. The electn 
treatment was started just when the plant began to come out of the grouti 
and continued till the crops were about ready to be harvested. The cos 
of installation is repaid by the increase in crops, and the cost of the cui 
rent is more than compensated for by the saving in the cost of labour, and 
the more rapid growth and harvesting of the crop. 

In 1917, Mr. St.ahl gave a demonstration of the electric treatment of 
plants on a two-acre plot of his farm. He grew beans, tomatoes, heels, 
melons and other vegetables, which ripened much earlier than those on 
neighbouring farms, and allowed a second crop to be ripened befoie winter 
The electrified plants are distinguished by their excellent quality. 


CROPS AND CULTIVATION 

384 Eflect o( Meteorological Factors on the Maturation ol the Tissues and IS 
Resistance to Cold of the Vine in B. S. A. -Gladwm, e. e , ayw i.i York no 

cu/iufiii Experiment Station, Bulletir, No. 433, pp. 107-139. New York, April, 1917 
During the spring of 1916 Concord vines, at Fredonia , Kentucky , suffer 
severely from frost ; a large proportion of the buds were killed, and man 
of the shoots dried up later, , 

An examination of the effects of meteorological factors on the growl" 
of the vine, seemed to prove that the real cause of the damage is not t * 
low temperature of spring, but rather the climatic conditions of the 

year, which prevent both the buds and the wood from tnaturing comp ct-i. 
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jefore winter ; this may be seen from the low water content of the tissues 
,nd the thickening of the cell walls. 

Abundant rain and high temperature up till the beginning of October 
followed by a sudden drop in temperature, are conditions favourable to 
^ood development of the tissues, which continue to produce thin-walled, 
nrgescent cells, until the sudden cpld stops growth and brings about the 
f inter stage before the buds and wood are mature. It is rare that all 
he buds mature completely ; generally the first 5 or 6 on the base of the 
ane, and those near the apex are incompletely mature, and are clearly the 
iiost sensitive to adverse weather conditions, in winter and especially at 
dc beginning of spring, i. e. when growth re-starts. 

Maturity of the wood and buds is probably correlated with the ripeness 
)f the fruit as measured by the sugar content of the juice. The meteoro- 
(igical conditions which determine complete ripening of the fruit also de- 
amine ripening of the fruit and buds. The i9i4ctop was above the aver- 
Ige, the grapes ripened completely, so did the plant tissues, as is shown by 
ihe low number of buds destroyed by the spring frosts. If the mctcoro- 
bgical data of 1914 are compared with those of the year 1915-1916, two 
[actnrs are seen 

1) In 1915, many clouds, abundant rain and large number of wet 
lys in August, September and October retarded evaporation, so that the 
lil was continually wet. 

2) In 1915, September was much warmer than in 1914, a difference of 
2» P. in the average daily temperature. The moisture of the soil and 
le warmth favoured late growth of the wood and retarded its ripening 
i well as that of the fruit. 

3) In 19:6, a high percentage of buds was destroyed’in some varieties, 
heieas in others they were totally destroyed. The d.amage was not limit- 

1 to certain districts but spread over the whole grape-belt. The abnormal 
larmth towards the end of January and the March frost alone would cer- 
ainly not have had .such disastrous effects if the incomplete maturity of 
ke wood and the buds had not decreased the resistance of the plants to 
old. 

According to experiments made by the author, various types of ferti- 
seis, nitrogenous, phosphatic and potassic, have no influence on maturity, 
id cannot, therefore, lessen the effect of low temperature. 

To estimate the damage suffered during the season winter-spring 1916, 
40 different vines were examined and the percentage of buds destroyed 
P each was calculated. All the plants were not damaged to the same ex- 
Pt and they could be divided into 3 groups as follows : 

Groi'p I. — LeiKi dama.yd vines : lo to 20 % of the buds destroyed : riCssion, 10 % 
^'oah, 12 — Cottage, i.? % — Moor iMamond, Hubbard, 14 % — Aroma, Dracut Arc- 

'^T ^^utsdruft, 15 % — Lillie Wonder, 16% — Barry, 17% — Concord, — Pockling- 

2 and Heta, ig % — Martha, No. 264, 20 %. 

Group II, — damiKed vines : 80 to 100 % of the buds destroyed : Empire Stale 
^ f^i'wdiTip, 80 % — Brighton and Ontario, 82 — Green Ea, 83 % — Diana, 86 % — 

circtary, 88 ~ Station Ko. y39, Dod Itidgc, VUis Berlanduri^ 90 — Ulster and Eu- 
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model ,2%-DeWdns and Dutchess, 94 % -Isabella, 95 % - toptivator, ,6-^. 
Lady Washington, Armataga, Westfield, No. 3 5l6 : 99 % - Herbemont, Mills, Black Eaft, 

Rebecca, Nos. 267 and 268, 100 %. , 

Group III. — All the other vines examined : 21 to 79 % o' '>“'** destroyed. 

To what is the difference in susceptibilitj of the various vines due ? 
first of all. it is seen that (Afferent varieties of the same species in no vist 
show the same degree of resistance. In the Labrusca vaiieties the datnags 
varies from 13% for the Cottage variet> , to 78 % for Wyoming, the Rifans 
varieties vary from 12 % for Noah, to 88 % for Secretary, the 
varieties from 22 % for Wine King to 94 % for Dutchess. As a whole th 
Aestivalis group is more susceptible than the Rtparia group or the Labmxi 
group which is the most resistant. The Labrusca X Vinifera hybrids van 
from 15 % for Woodruff to 100 % for. MiUs and Rebecca, the dcgiee ol 
resistance increasing in proportion as the characters of Labrusca predcoin. 
ate. It has been proved that, in New York State, the Vintfera vanetis 
cannot survive the winter. Pure Ripana varieties have proved fairly le 
sistant (Gloire, 29 % and Grand feuffles 21 % of damage) , and so have th 
Rupestris varieties (St. George, 29 % ; Mission, 10 %). 

The above data shows clearly that certain species, as well as certaii 
varieties of the same species, are more resistant than others, and capabl 
of ripening their wood and buds more rapidly. The textuie of the vto 
varies in different species and varieties of vine, but, so far, there have bee 
no investigations into the possible correlation of wood hardness and ti 
sistance to cold. 

,85 - Vegetation as an Indicator of the Fertility of Sandy Pine Plains Soils inNonl 

era WiSCOnsin.-DrssBW.vLD, T. J., m the journal of the Amrruan Socwll "< .Ir . 
nomy. Vol. .V, No. i pp. 19-23, 5 Ubles, i rtlagrain, Lancaster, Pa,, Jaraiarj M. le.J 
While making a survey of part of northern Wisconsin it was noticedj 
that the soils of sandy plains varied considerably in their ability to prate 
a second growth after the removal of the pines and the many severe Inc. 

which succeeded logging operations. ^ 

The most sandy portions, where the original timber was sparse, or cot 
sisted chiefly of Norway pine (Ri»us rcsimsa) and J ack pine (P. Banks,^>. 
with perhaps a few white pines (P. Strobus), now bear little or no . 
growth. Small Jack or Norway pines, 6 to lo ft. high, appear in clu p 
Ld the poplar brush, if any, is also less than lo t high, while a t 
growth of sweetfern {Myrrhis odoraia), bracken (Picns acjuihiut). M j 

berries (Fncrininm corymhosum). or coarse bunch grass (Piywns sp.), - - 

onlv ground cover. In other places, where the moisture couditmns 
somewhat better and the soil slightly more loamy, the second gre _ 

often 20 to 40 ft. high, and consists of poplars, white birch, chen , - 

and young white pine, with but few Jack or Norway pines. J*' 
timber here had also been of better quality, mostly larg 

Norway pines. . ,..,ine it 

In this botanical examination of soils on the basis of their 
agricultural purposes, the most sandy soil was considered to ) 
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ojlue for farming, while the more loamy soil (indicated by the vegetation 
nd better moisture conditions) was classed as fairly good. Typical sam- 
jjs were taken from widely-separated areas of these two soils, and mechani- 
.jl and chemical analyses made. The results show that the soils with a 
mall or sparse second growth should be classed as coarse or medium sand, 
Jtlieieas those with strong second growth should be classed as fine sand, 
[le second type contains about the same amount of fine clay as the first, 
Lt much more silt and, particularly, much more fine sand. The averages 
If the principal fertilising elements in the different soils are given below : — 


j 


Coarse sands 


Loomy and One sands 


Phosphonis 

, Pataasimu 1 

Nitrr^en 

' Phosphorus 

Potassium 

Nitrcigen 


% 

1 % 1 

% 

% 

% 

% 

,il (tnp 8 inches) . • 

0.048 

1. 12 i 

0.071 

:! 0.055 ^ 

i .<)5 i 

0.081 

ibsoil 

0.032 

1.06 

0.037 

0.037 


0.035 


The coarse sandy soils contain 0.82 % calcium, the loamy and fine sandy 
)ils 1. 16 %. It is seen that the greatest difference in the food elements 
■ the soil of the two groups is in the phosphorus ; both the types are 
ooier than other classes of soil containing finer material (clay and silt). 
The moisture equivalent (determined by letting each sample absorb 
s much water as it will hold, then subjecting it to centrifugalisation at 
440 revolutions per minute for 40 minutes, and detenmningtbe percentage 
f moisture after treatment) was: — coarse sands: — soil, 14.92; subsoil, 
,48 ; loamy and fine sands : — soil, 19.40, subsoil, 13.76 ; t. e. the fine sands 
xceed the coarse ones by about Vj (27 %) for this important factor. 

In conclusion it may be said that the undergrowth of cleared wood- 
lad is a good indication of the cropping ca]>acity of the soil ; heavier growth 
hows a higher content of plant food, the presence of more fine material in 
he soil, and especially a greater moisture-retaining capacity, enabling the 
egetatioii to resist drought. 

K6 The Growth ol Sheep Sorrel {Rumex Acetosella) in Calcareous and Dolo- 
mitic Media, in the United States. - MacI-nuke, w. ii„ in uie «/ tht 

.imricdn Socicly of . 4 ^ronomy, Vol. X, Xo. i, pp. 2^-31. i plate. Lancaster, Pa., 
January 20, 1918. 

The work described was cairied out at tbe Agricultural Experiment 
talion of the University of Tennessee, by Dr. J. I. Hardy, under the di- 
Jction of the author. 

la 10 pots was placed a mixture of clean sand and limestone (92 /„ 
iiCOa], ^ud in 10 others a mixture of sand and dolomite (about 50 /o 
and 35 % MgCOg). The ^jercentages of limestone and dolonute used 
100, 75, 50, 25, 15, 5 , 2.5, i, 0.5, 0. Eight stolons of equal size were 
beed in each pot with lime on June 13, and haiA'ested, with their roots, on 
tpteniber 22, 1913 (loi days of growth), and in each pot with dolomite on 
brch 31, and harvested July 8, 19x4 (99 days of gro\vth). The results, 
ivea in the appended table, show that sorrel {usually considered to indicate 
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a lack of lime in the soil) can grow well in a strongly alkaline soil, flif 
photographs which accompany the paj«r show that the roots tlevclope,) 
vigorously even in the presence of considerable quantities of limestone ajd 
dolomite. 


Weight in grams of whole air-dried sorrel plants, grown in pots 
containing varying percentages of limestone and dolomite. 



■1 

I ’ t 

3 I 4 I 

Pot Quaiber 

3 1 6 1 

' 1 

* [’v 1 

Sand + limestone 

i.6tI 

' 0 .^ 2 : 

i.o6’ 1. 91 

! ) 

1 1 

. 0.75: 1-83: 

1.4S' 

1-24 0.51 ru 

Sand -H dolt'inite 

3 - 34 | 

I ® 

1.20 1.51 

1.38: 1.02' 

i-57j 

3-06 5.S7 1.60 


387 - Movement ot Soluble SaltsThrough Soils (1). — Me Cocl.m. m. iProtessorofSjiii) 
end U'KEEciN'C, L. C. {Instructor in Sod.5, Michigan Agricnltural Experiment Station; 
in tlie 0/ AVstflrtA, Vol. XI, No. II. pp. 531-547, 16 Tables, jFii« 

\Vashin;^ion, December, 1917. 

The principal work on this subject is first reviewed : — 

1) lluKTZ and G.audechON concluded that, in rather dry soils, certain 
fertilizer salts take up water from the surrounding soil and remain for aloij 
time localized in the moist area ; in somewhat moist soils this movtow 
does not take place, and, even in moist soils, the diffusion of the salts is vert' 
slow on account ot the discontinuity of the soil mass. 

2) IUlpeaux and Tefo.rt, who studied the movement of nitrates ii 
sandy and loam soil respectively showed that, both horizontally. and vsi 
tically, the salts diffuse very slowly. 

3) Demolon and Brouet showed that salts have a general tendenej 
to remain at the surface of the soil and that rather large amounts of rail 
are required to carry nitrates into the subsoil. 

The authors then describe the new experiments they carried out K 
control the results hitherto obtained ; one series was made with See 
textured soils, and a second with coarse textured soils. Their priaoips 
results may be summarised as follows:— 

1) In moist soils the soluble salts move from regions of high to thos 
of lower concentration. The movement is rather rapid and the salti 
do not remaiti long localized as has been stated by previous workers 
Jlorcover, the water content of the soil and the amount of salt preseoi 
influence the rate of movement. 

2) Where moisture is lost by evaporation the upward movemeat i 
more rapid than the downward movement in heavy soils ; in coarser soil: 
such as sand, the downward movement is slight. This explains why, dm 
ing drought, the soluble salts are more exjioaed to los.s by upward m.ivem® 
in sandy soils than in heavier soils. 

3) Chemical analyses show that, as the salts move through the soil 


(i) See also R. 1916, No. 613. [Ed.) 
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the solution in the various layers of soil changes in ccmrcsition These 
changes vary according to the physical nature of the soil. Thus the add-- 
tionofi % of sodium chloride caused, in the soil solution of sandy soil a 
gradual increase in the calcium and magnesium content in the layers above 
that to which the chloride was added. In silt loam, however, the maximum 
uiagiiesium and calcium content were in the second layer, and dropped sharply 
in the third and fourth layers. 1 hese changes in composition should have 
an. important influence on the effects produced by the use of fertilizer salts 

4) The movement of soluble salts in the soils is brought about by illu- 
sion as a result of the chemical reaction in the soil and bv the movement 

ofthe water (i). 

JSS -Total Nitrogen and Carbon (a) in Cultivated Land and Land Abandoned to Grass 

and Weeds. — Bum, A, \V, ami Me Lem, H. g. (Xcm jersey .Agricultural Ex-periinent 

Station), in Soil .Srirnrr, Vol. IV, Ko, pp. eSj--,,,, , Fi„„ biblioBrapbv „f iSpnblica- 

tioiis. 'Baltimore, October, 1917. 

The work already done on this subject proves beyond doubt that the 
iiiUogen and organic matter of. cultivated land are rapidly exhausted in 
spite of the addition of fertilisers and green manures. In uncultivated laud, 
however, the loss is less, and, in some ca.ses, there arc pronounced gains. 
Although the loss of nitrogen in cultivated land is partly due to the crops, 
which absorb a certain quantity of it, and to drainage waters in which it 
occurs as nitrates, the information available is not very definite. 

In 1913 and 1916 the authors determined the nitrogen content of a 
sandy-loam soil allowed to nin wild from 1908 to 1916, receiving annually 
during that period 600 lbs. of dried fish manure per acre. The nitrogen con- 
tent remained fairly constant, but the carbon content increased slightly from 
1913 to 1916. 

On the other hatid, the average nitro,gen content of adjoining crops 
mulct a five year rotation {maize, oafs, wheat, two years of grass) waso.02"[, 
ns in 1913 and 0.023 less in 191C than that of the corresponding uncul- 
tivated plots, and the carbon content 0.27 % less in 1913 and 0.30 "h les,5 

II i(ii6, 

Two cultivated plots which received no nitrogen and were used as 
-ciit.cils, gave an average total of iQb-lA of iiitro,gen in their crops dur- 
tas the nine years. Prom six plots treated with nitrogenous manure dur- 
tttS the same period, .an average of 329.9.4 lb,s of the organic nitrogen ap- 
iiiied was recovered. 

It is thus clear that the percentage of nitrogen and carbon in cultivat- 
V soils decreases even when 600 lbs. per acre of dried fish manure are 
■V f'l whereas the percentage of nitrogen in uncultivated soils 

1C 1 lave received the .same organic nitrogenous fertiliser remains about 
Constant. The experiments show that, in cultivated soils, nitrogen is the 
ontiting factor, and the fact that nearly of the nitrogen of organic nitro- 


Ol other work m the UiiiU-d .Stales ou the concentration of iiitmtes in (he soil coiifuiu 
^inclusions. See It. Tcb., 1918, No. 1^9. —(2) SceS, J.an., ic.t.s. No. 5 . (£if.) 
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genoiis fertilisers isunaccountcdfot is not in faYOHt of the use of commercial 
mt rogenous fertilisers of an organic nature if those of mineral origm are 
available. 

_ The Effect of Different Salts on Ammonia Formation in Soil, - k«h, c, r 

(N™ Jersey Agricnlt..ral College nx|H.Tlment Stali m, Keiv Enmsrv.ck) m 7 („ 

If BioLairnl ChemhUy, Vol. XXXI, No. 2, pp. 411-41 J. Inbhography of 5 puH.cat ck. 

Baltintore, August, iot 7 - , i a. • , . 

It has been shown by Tottingham and Shive. using plants m nutru-nt 
solution^ of controlled concentrations, that high concentrations of salts 
are iniurious to plants, while the same combination of salts at lower concen- 
trations does nit retard their growth. Similarly, the writer, control tag 
the concentration of the solution, studied the effects of a 3-sah sohition 
ftlp nlivsiologtcal bilance in nutrient solution) xipon the decomposition 
of dialysed peptone by a pure culture of b.icteria and found the same efiects, 
So in order to avoid osmotic differences all solutions used m the woil 
were made up to an osmotic pressure of 2 atmospheres. 

DlSerent combinations of magnesium sulphate, potassium su phate 
and minocalcium phosphate were applied to 100 gm, of soil mixed wti 
iss m om. of nitrogen (dried blood). The mixture was incubated for & days 
and the amiionia distilled off by the usual method. 

Tri' following results were obtained : , ,, 

1) In combinations of the salts where monocalcium phosphate iias 
present ill only o.i of the total concentration, a considerable increase id 

ammonia formation was apparent. 

2) When 0.8, 0.9, or all of the total concentration was supplied In 
mo.io:alcium phosphate, the ammonia formation was approximately 26,0 „ 
areatcr than wlaon no salts wore added to the soil. 

a) Jlignesium sulphate and potassium sulphate singly or in cm 
bination were toxic where no nnnocalcium phosphate was added to if 
combination. 

390 - Aluminium as a Factor Inlluencing the Effect of Acid Soils on Different Crojs- 

- lIlIinM-ax, ni-«T I-. an.1 1 >f_mber, IC R-. in the o, the .U«:rn.tn e.u.y. 

,4.n>m.MV. Vol, X,Xo. 1, pp. 45-17. I,ancaslor, l>a., Jamulry ao, .,.8. 

Many workers have called attention to the injurious effects of tlic 2V 
drolysis of aUimitiium salts, caused by the liberation oHree acids 
by an increase in the hydrogen-ion concentration, Hitliertn these e»e 
have been attributed to the increase in acidity only, and not 

alummium^u^b^r of years the Rhode Island Agricultural SLajjoii lias al 
tempted to ascertain whv different varieties of plants vary so 
in their response to liming. Ror example, under the same conditions. ® 
ing mav double or triple the yield of barley and have no effect u lah 
on rye' Nevertheless, the authors found that the addition of acid t 
dinary nutrient solutions had as depressing an effect on rye as on li. 
seedlings. This shows that the toxicity of so-calkd acid soils is not d 
the acid alone, as, if it were so, the effects on the two scedlmgs uoiiUi 
similar. 

[.iss.39(i] 
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The aqueous extract of an acid soil, like the soil itself, affected the two 
of seedlings very differently, thus showing it to contain a substance 
jhich was not present in the ordinary nutrient solution. Sterilisation, dialy- 
;is^ partial distillation, etc., indicated that this substance was crystalloid. 
By evaporating the extract, igniting and dissolving the residue in acid, 

I ciilliue medium was obtained which was much more toxic to barley than 
„ r^'C, Besides the ordinary nutrients the residue was found to contain 
iilicon, aluminium and chromium. Aluminium being present In huge quanti- 
ics a study was made of the effects of this element by itself, or in combina- 
ion with silicon, chromium, and other substances. The results led the 
mthoTS to doubt the hypothesis that acidity is the only, or the main, fac- 
or influencing the growth of plants in acid soils. 

When an amount of aluminium sulphate equivalent to that found in 
he sail extract was added to the culture medium, the barley seedlings suf- 
ered much more than the rye, but when the same amount of sulphuric acid 
rithout aiumimum was added the rye suffered as much as the barky. The 
lydrolysis of the aluminium sulphate gave a hydro.gen-ion concentration 
qiial to '/i only of that obtained with the equivalent amount of free acid, 
'he aluminium sulphate niust thus have be'en the principal cause of the de- 
iressioii in the growth of the barley, and have had a much smaller effect 

II rye. In other words, the nutrient solution containing the aluminium 
lad the same effect as the aqueous extract of an acid soil. 

If aluminium is an imprtaiit factor iii tlic injurious effects of acid 
oils, any treatment which renders it less active will prove beneficial. A 
joist acid soil, upon which most plants died, was thoroughly mixed with 
lie extraordinary arnonnt of aS tons per acre of acid phosphate, and after 
ivo weeks lettuce was i>lanted, This crop could not exist in the 
iiitrealed soil supplied only with mitrients, but in the soil treated with 
.ciil ]ih(is])hate it gave a maximum cro]), exceeding even that obtained when 
ime was used instead of plios] hate. 

It was shown that, for a considerable time, the large amount of acid 
iliusphate greatly increased the acidity, yet a crop which usually resi.onds 
rdl to liming made its maximum growth 011 a very acid soil without the 
Edition of lime. The solubility of the abnniiiium in dilute aec-tic and car- 
Miiic acids liad been markedly reduced by the phosphate, as it undoubtedly 
tiwld have been by lime or lime and phosphate. 

The determination of the " active ” aluminium may, therefore, prove 
siisfful as the determination of the acidity, and the lime requirc-meiits of 
■ soil may be due to the need of lime to precipitate the toxic aluminium 
list as much as to the need of lime to neulralisc its acidity. Indeed, it 
'•IS found that after sufficient hydrated lime had been added lo p'roduce a 
iHHmuri crop of lettuce, the soil still had, at the end of the vegetation 
xperiment, a lime requirement equivalent to 4 ooo to y 000 lbs. of calcium 
side per acre, in spite of the fact that nearly all the lime had reacted with 
k soil. 
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391 - Nitrates and Nitrification in Relation to Cultural Practices and Plant Giowtii 
— Noyes, H. a. (Scictitific Proceedings of tbeSociety of America uEacteriolo^ s^g] ^ 
Abslrrcti of Bactfriolosy, Vol. i, No. i. pp. 38-39. Baltimore-Eondon, February, 

Soil bacteriological studies were carried out in an experimental orcliani 
cultivated in different ways — clean culture with cover crop ; unploughcd 
with grass cut and heaped round the trees ; unploughed with grass cut and 
left where it falls, 'i'he aims of the experiments were: — a) to determine 
if the behaviour of the trees can be correlated with the activities of the bac- 
teria in the soil ; b) to determine the effect of this activity on the soil itself. 
The results are summarised in the appended table ; one season was dn- 
the other wet. 


Yearly nitrates, nitrification and tree growth {averages 0/2 

years), 


Unulouch-; 

Clean 1 

! Ucplouglicd 


ed ' 

1 culture' 

Grass cut 

OtAfJ 

cm 

Data I 

with 

i with ; 

and piled 


straw 

; cover 1 



and lelt 


mulch 

j crop : 

Hillside 
: ! 

L'pland 

Tihere 
it [dl ]3 

Circumference gain of trees (cm) : 

, 5-67 

^ 5-10 ' 

' 4-47 ■ 

4-34 

3 di 

Nitrates in field (per million) 

155 

432 

54 

50 


Nitrates after 6 weeks’ iiiciihalioa (per millioa). 

1O24 

M 43 

2756 

14S4 

iSll 

Nilrilicatioii (per million) 


toi I 

[ 2202 . 

1433 

i.|6: 

Field uitriflcatioii {%), 

17-5 

33-5 

9 

6.5 

S 


From the results it is seen that : — 

1) The nitrates in the field correlate with tree-growth (circumference 
gains) ; 

2) A lower field nitrate content does not imply lower nitrate content 
after inciibalion ; 

3) The field nitrates, rvhen compared with the nitrates after ineubi- 
tion, give the nitrifying efficiency of the organism under field conditions 

Knowledge of the nitrate content of field soil may throw more ligbf 
on the activities of nitrifr-ing bacteria than the nitrification test itself. 

MAMCEEs 393 - Nitriflcation as a Measure of the Availability of Different Forms ol Calcium Csr 
IX D M.iscuix-G boaate when Employed as Correctors of Soil Acidity. — eurgkss, r. s, 'Uir.va:i!i 

Sugai riiiiiltTsE-vixiriiucnt Station, Honolulu, T.II.),in Soil Science, Vo!. IV, N' 4 
PP’ .127-336, bil>li()gr:iii 1 iy of 3 publications. Baltimore, October, 1917. 

Finely ground coral limestone and coral sand were examiiicil for tlioi 
use as fertilisers ; both are identical chemically and only differ in tlu ir pl'y 
sical characters. They wcie applied to acid Hawaiian soils in quantitie 
sufficient to neutralise the acidity. The mixtures were incubated for 20 week 
and the nitric nitrogen content determined every two weeks. For purpoife 
of comparison similar quantities of the mixture were incubated withtli 
addition of dried blood or ammonium sulphate. 

Similar results were obtained with the two lime fertilisers only ^vhell n 
other addition of nitrogen to the soil was made. When another fertilise 

[ 391 - 3 S‘'] 
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ffjs added, the finely ground coral lime-stone was 1 times as efficacious 
js the best coral sand. Where no lime is added to the soil, nitrification is 
more abundant in the presence of dried blood than ammonium sulphate ' 
tut where lime of any description is added the reverse is true. 

353 - Changes Occurring During the Storage of Manure. - kcsseu., l- j md 
RiciiAEDS, E. H. (Rnthamsted Eipcr mental Station), in Ife Jmmd of A ’riculhml 
Scuiict, Vol. vin, Pt. 1, pp. 494-503, 10 Figs. Eoiulon, December, 191;. 

After having discussed the previous work on the subject, the authors 
describe a series of investigations, carried out in the laboratoiy and on 
(arms, which aimed at determining the changes produced in the manure 
heap, independently of the behaviour of the manure in the soil. To this end 
a study was made of the variations in the content in dry matter and 
combined nitrogen which occur during the storage of manure under vary- 
ing conditions. 

Them is a great loss of free nitrogen, caused by the continual change 
from aerobic to anaerobic Conditions in the heap and rice versa. The 
gutliors suggest that thislossis due to the fact that under anaerobic conditions 
there is a tendency towards the formation of molecular groups ; these groups 
become unstable as soon as aerobic conditions arc produced, or the converse 
occurs. It is know'n tliat, in contact with air, certain carbon compounds 
fonned under anaerobic conditions may changeinto less complex compounds 
with elimination of tlie bivalent methyl groups (- CHj-). By analogy, 
therefore, certain complex nitrogen compbunds may possibly change into 
more simple compounds, with liberation of nitrogen. Tlie alternating 
nitrification and denitrification in the manure heap only represents a s)oecial 
case of this general phenomenon. 

Tor this reason stored manure should be kept under as complete 
anaerobic conditions as possible, preferably at a temperature of 2(p C. Ex- 
periments are being made to apply these conditions practically. However 
this may Ixe, it appears certain that the custom of leaving the manure under 
the cattle in the stables or under oijcii sheds, until requited for use, is tire 
best, wherever possible. No manure heap, however compact and well 
covered it may be, can fulfill tile above conditions ; perhaps tliev might be 
obtained by keeping the manure in water-tight and perfectly dosed tanks 
at the given temperature. It seems improbable that ordinan- manure 
beaps can be further improved. 

391 - The Problem of Potassium Salts in Italy. — i, i.evi, m. g. Va nndustri,i dci sail 
[xit.vbff.ci c del bramo. Miniaffro pcrVIndushia, H Comimrcio i il LfXvcro. Atti d<i Couti- 
‘f'lo per Ic Indus/n'e Chimich:. pp. 51-60. Rome, 1917. — II. H- Ecacque 

nU'lri delle saline marittime eil problcma dei sali polassid in Italia, AnmtU di Chimea 
o.ppticnta, Vol. VIT, Xus., 1-2, 3-.J, 5-6, and 7-8; pp. i-’7, 123-144. Roine, itji?. — 
nt. 1,1171, Ji, o, Per I’industria dei sali potassici e del bronio. Retazione supiijetiva. 
^hr.tilc/o pefriiidustria, H Commercio cil Lavoro, Atii dtiComiiato per U huhi^UuOn- 
Kichc, pp. 61-63. Rome, 1917. 

I. — The problem of potassimn salts in Italy is above all an agricul- 
fiiral one, though many special chemical industries are also interested in it. 
fcsides the German sources, there are others which in the future, may -be- 

[35MS4] 
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come imiMrtant, those of Kalucz in Galicia, Catalonia Ethiopia and doubt- 
less others but, as far as possible, the Italian agnciiltural problem shmdd 
be'solved independently of foreign mineral resources 

Good progress has already been made m Italy in the use of the carbon 
residue of sugar molasses, which, treated in large quantities, would ivithont 
doubt vicld ail appreciable amount of salts. It has been propo^d to use 
similar residues obtained by the evajioration and igniUoii of the lees of olivt 
oil but there appears to be some diffiailty in the collection and transport 
of these products, of which there is a considerable quantity , spread over 
many diflereut and large distiicts. The ash of plants is well used already, 
especiallv in soap factories. The investigations and expetinients on tie 
es^actiwi of potassium salts from rock have not yet given quite satisfac- 
torr results (i). The sea may yet be used as a source not only of potassiim 
salts but also of bromine, sodium sulphate and magnesium salts, and it 
Italy as for some time past in France, it has been considered as a source oi 
potassium saHs. This method would solve two problems at one time - 
the'supplv of agricultural potash and industrial broumie, 

ItaH is eraineutiv a country of salt production. The amount of manci 
salt obtained annnaliy CNceeds 500000 metric tons, and to tins must b 
added rock salt and tliat obtained fiom salt spring.s. For many years l.i 
problem of the extraction of potassium salt from mother-lye of sn t qranj 
has been studied. Moreover, according to the cohmumications of the Genei 
al Office of State Monopolies of the bfinistry of Industry, the investigi 
tions and eviieriments carried out since 1915 »'> Gw extraction of potasam 
salts for agricultural purposes from the motherdyc of salt springs has .tlvei 
fairlv satisfactory remits, and the Italian Office of Finance proposed . 
Start thti industrial production of tliesc salts on a large scale fruin 
Work to this purixise is now being carried out at the salt springs e 
Sardinia from which a large quantity of suitable lyc may be obtiuned 

If — M’lth regard to Sicily, information is given 011 the salt sprui, 
ot Trapani, together with remarks on this product and the more ratioiiiil it 
of the mothcr-lyc, the greater part of which is re-circulated to 
the salt deposit of the concentrated '•lust waters . ihe \ohi 
mother-lve available .at .5^-4" Bcaiune iwr metric ton of salt \u>ul(l - 
317.258 cubic feet in Sicilian salt springs. Applying this v'Gil f't 
average salt production ol the whole of Sicily a total of 789 l,l'> '^"'> 1 ^ 

is obtained. . , i *. • ,i, wdln 

Taking this yield as a Imsis, it may be estimates that, ; 

Italian salt springs, the volume ol mother-lye available per Ion 0 sa 
duced would be about 42.38 cubic feet, corresponding to a total ol 1 1 .1, 

Analyses of the raothei-lyes of salt spiiiigs are given, and, ^ 
iiig the results obtained by B.vt,.ard, Usiglio, I’ohl, Mi-.Ri.e, Ci .ri- 1 1 , ■ - - 
and kwiROix, who, in water at 30" Beamne per litre, found a pot- ■ 

(i) Though the p<J5»ibililyolk-ucUci)n„lueaouUi ituly is uiilimik-d, Ihc . 

is about I 000 metric tons per annum. (Ed.) 
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coctent of 18,73, ir).o6, 7.6(3, 23.07, 22.51, 31,28 grams lespectivelv, 
(lie iittthoi gives the results of an analysis he made of a sample of mother- 
Ive at 3T-4" Beauine, taken from the salt springs of Rondglio at Trapani, 
phe results are as follows : - 

Cutious gin. fier litre 


Sotlintti 

putansiuni 

Oilciuni; Sin ill iiuiiiitity not cstii«..ti- l 
Mngiicsiuni 


Aniwis 


41 - 7 M 

J3-.VS5 




iiS.;;; 


Chloi'iiK'. 

Bromine. 

Sulpliuric 



21^.720 


7 : <jrauii jK-r litre - - 3'J4-ooC) 

If the various components were brought to their probable salt combiiia- 
timis the composition of the residue would be ; 


Sodium hrontitk 

So'.liuni rhloride 

rotassinni cliloridc 

MLignesium chtoritle 

Kxcessof S(>4 consiOei cd to lx- cuinb ned 
with the calcium 


j.ort/ |KT litre 
XI 1. 9 10 .1 1 

:')- 7 i 9 • ’ 

Md.ldS •• e 


.2‘62 


Total . . . yin. per litre 

Calculating the molhoi-lyc at 30'’ Beaunic, the potassium chloride 
content would be 25.55 g™- P^''’ “R'i from the available niotlier-lyes of 
the Italian salt spjings it would be po.ssible to extract anniiJly 258 398 cwt. 
of KC! and 21205 cwt. of bromine. The 32 .salt springs of Trapani 
ivliicli, for various reasons, are best suited for such extraction, would yield 
48427 cwt. of potassium chloride and 3 S81 cwt. of bromine. 

III. — The potas.siiim deposit of Ethiopia is at Dancalia, nearly 10 
miles from the frontier of Italian Eritrea, A little over a year ago a society 
with a capital of 2 million lire (about £ So 000) was formed to work this 
deposit. The salt plain in which the deposit lies, is for the most part, a 
depression below sea level, and is the bed of an old sea, separated from the 
Ked Sea by volcanic eruptions. The deposit Iras an area of tibout 4S2 square 
miles, . 4 t the surface is found very ])ure, go-95 %, potassium chloride. The 
lornr layers are composed of 40 to 80 % chloride. Investigations and col- 
tclatioiis show this deposit to have a capacity of about 2 million metric 
tons of 95 % potassium chloride, 140 mro tons of which are on the surface. 

[M 40 
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Near by there are also deiiosits of magnesium chloride, and sulphur ij. 
eluding about. 282 536 to 353 170 cubic feet of tire latter. From February 
to November 1916 this society imported into Italy 2 500 metric tons of 95 0/ 
potassium chloride, and, from December, expected to import i 000 tons 
monthly. It was certain of being able to supply Italian Agriculture uith 
all the potassium salts required for 1917, and of being able to hold its own 
against all competition after the war. If this industry really develops 
as is expected it may ca.ise a great change in the problem of potassium 
salts for Italy. 

In view of a greater development of agrierdture in Italy, of the need 
for bromine which will be felt in the new industries, of the possibility that 
the Ethiopian potassium chloride deposits will be unable to satisfy the seed 
for potassium salts in Italy, and in view of the fact that changed enuditiosi 
after the war will allow export trade in these products, the author consideis 
that the extraction of potassium salts and bromine from the mother-ht 
of Italian salt springs should not be neglected. A careful and detailed 
financial, technical scheme for the formation in Sicily of works capable of 
dealing with 3 531 700 cubic feet of mother- lye per annum showed the esti- 
mated balance to be : 


Cos< of InstaUalion j sooooo lire 

Procheis ohlaincd anm%ally, not including mixed sails 
and a possible profluction of sodixun sulphate : 

39368 cwt. of magiicsiuiu sulphate at 5 Urc. . 100 ouu n 

67894 cwt. of So % polnssiuin A-hloridcat 20/;V<; 700000 » 

3 937 cwt. of bromine at 400 Urc 800000 1 


Total ... 1 600 000 lire 

A nmtai OHtUiy (estinialing the inothcr-l> c at i Uro per 

35.31 cubic feel) 900000 » 


iVc/ profit . . . 700000 lire 


Admitting that these figures are estimated with excessive prudt'i'.ce, 
it is seen that the problem of the method to be adopted for tri.ating ihs 
mother-lyes of Italian salt springs is w'orthy of most serious consideratitra 
by the government and manufacturers. 

395 - The Influence of Sodium Kitrate upon Nitrate Transformations in Soils wilt 
Special Reference to its Availability and that of other Nitrogenous Manures.- 
COLEMAN.V, David, .a,, in Soil Science, Vol. IV, No. 5, pp. 345-132 -r i fig . b:lilioc‘;;l)liy 
of 226 publications. Baltimore, N'ovcnibtir, 1917. 

After a full historical and critical review of the question, the author 
describes his own experiments on the influence of sodium nitrate on the fra:'.;- 
formations of nitrogen in the soil, by determining its effects upon theam- 
monification, nitrification, and nitrogen fixation capacity of seven dil'tereiit 
types of soil (i very fine sand, I loam, 2 sandy loams, i clay loam, i mn* 
loam, I silt loam). The hygroscopic moisture, apparent specific gravity, 
water-holding capacity, lime requirement, nitrate content and ammona 
content of the soils were determined. 


[3t4.3»S] 
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It seems certain that the addition of sodium nitrate increases markedk 
lie by hydrolysis of the protein molecules of the soil for 

sample, cottonseed meal is ammonified to a much greater extent than 
Iried blood. On the other hand, acid phosphate increases the ammo- 
lilication of dried blood, but potash, in the form of chloride, has 
ittle effect. 

1,1 alkaline .soils sodium nitrate loses its stimulating action to a large 
aieiit as regards ammonification , this is due to the increased number of 
lactcria which assimilate the products of scission by hydrolysis, and to a 
eairaiigement of the soil flora. It is the fungi of the soil which respond 
be most to applications of sodium nitrate, then the bacteria, the stimulat- 
;g action of the nitrate being due to an anion. 

As rcg.ards nitrification, the influence of sodium nitrate is greatest on 
lied blood, then on cottonseed meal, and, to a lesser degree, aii ammoiiimii 
[ilphatc, but wheii present in large quaiititites it decreases nitrification, 
r.d has a similar effect on the nitrogen fixation by Azotobacter. In 
mounts up to 5 000 lbs. per acre, sodium nitrate affects the activity of 
zotohacteria and azotococci in a similar manner, but in larger equaliti- 
es it inhibits the activity of azotobacteria. The action of s<xlium ni- 
■ate is most detrimental to nitrogcn-fi.xing bacteria, less Jo to nitrify- 
ig bacteria, and .still less so to the animrmifyirg group. 

In short, from the point of view of practical agjiculture, sodium iii- 
ate usually has a stimulating action on the activity of ammonifying and 
itriijing microorganisms, but inhibits that of the nitrogen-fixing groun. 
ivertlieless, if sodium nitrate is applied rationally there will be no dan- 
:i of a toxic action, and there is reason to believe that the assimilation of 
iliible mineral fertilisers contiibutes to the recovery of the nitrogen sun- 
lied to the soil. 


j6 - Experiments on the Bacterisation of Peat for Soil FertHising Purposes. - Jones, 

D. II. (Sc'ciitificProcCKlings of Ihc Society of Amcrimn ffoctcriolog sls), in AbsliwU oj 
Vol I, No. i, pp. cyi |. n.lllimorc-I.oinl<.n.Fcbni,nry,'ipir, 


Peat bacterisation experiments were carried out with the object of 
.■-iiying the claims made by Prof. Rottoui.ey for “ humogen ” (1). Five 
bushel lots of peat were taken ; to three was added lime in varying qualifi- 
es and they wore then inoculated with rich broth cultures of soil bacteria ; 
le 4th, lot was inoculated only with the same culture, and the 5th. kept 
, control. All were incubated at 25” C. for one month, moistened and acr- 
ed occasionally, I hey' were then autoclaved for 1 hour, after which 
ch cultures of Azotobacter, Pseudomonas nidkicola and cellulose fermenting 
ictcria were added to all except the control, and the lots incubated at 25“ C. 
rtwo inonllis. Chemital tests and bacterial counts were made from 
>iic to time. 


dhe different lots of peat thus obtained were mixed iu 0.5, 2 and 10 
fcfiitages with a poor soil, the mixture placed in pots and radishes sown. 


(OSccS. igi;,No, y,4, (H.) 
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q28 AGRICUUURAI. BOTANY. CHEMISTRY AND PHYSIOLOGY OF Pl.Aj^xs 


After I month the j^rowth and greeness of the foliage was markedly in 
of the 10 % bacterised peat. After 3 months the results were, as a rtilf 
coniirmed, both as regards growth of roots and of leaves, in fayour of heavi 
applications of bacterised peat, up to an increase of more than loo ^ 
plant growth. The following results were obtained : — ^ 


SmI coiitaiiiiiig 


‘‘..'i % '-‘f 



Weight of Tcxjts 


Bocleriscd jHiat 

1 t'nbuckiiectj 
(corirol) 

am. 

1 

39-33 

■ 35.5 

57-75 

-n .75 

535-25 

^».v25 


The addition of lime had little, if any, effect. 

To sum up, the bacterial treatment of peat seems to make the peatus- 
fill as a fertilizer, but the lar^e nuautities necessary to produce appredabls 
results excludes its general use as a fertiliser on account of the expense ea 
tailed. 

397 - Fertiliser Applied to the Potato in Illinois, U. S. A. — Set- Xu, )io ui ih s Ha-a. 

398 - Irrigation in the Island of Cyprus. - - sce xu, 3,0 of tii's Rt, 


399 - Studies on Inulin in Plants : I. Its Formation ; II. The Changes it Undeija 
in the Resting Tuber of the Jerusalem Artichoke. — coi.iu, ii.. in the ompits nu 

lies Sf 'inen dc i'Adulaitic rf.s ,SciV/icts, Year CI.XVI, J. Xo. s.pp. I'tbruiuy 

191S aiiU II. Xi,. 7, up. 3'i5-3n7. IVlnu.iry iS, 1918, Pari.s. 

I. — Tile formation of inulin in [ilants is not yet well understooi 
according to some autliors, inulin is formed in the leaves, and then migratt 
unchanged into the roots or tubers ; others tliink that tlie inulin-stora.! 
organs only receive sugar from the leaves, the sugars afterwards cnndensiii 
to form inulin. 

Chemical cxam’niition of several ihnlin-containing plants, ])iirticulail 
the Jerusalem artichoke, has lead the author to believe that there is a 
question of the immediate elaboration of inulin by the leaves and its ni 
gration unchanged to the underground organs. It is osmotic pres-iii 
(JIaquExxe’s law) that controls the storage of inulin as it does the stor.it 
of saccharose ; the leaves only form sugars which are condensed titte 
during their passage down the stem or only in the roots or tubers. 

II. — Since 1867, DuuruxF.aut (i) has recorded that Jernsalrffl 
choke tubers gathered in M*ch give juice with a positive rotation, 
those gathered in October give a decidedly laevorotary juice ; he attr 


(1) Duhrunfaxjt, Comptes rendU', Vol. LNIV, 18O7, p. 7O4. 
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l,,ites that difference to the traasformatiuii of the inulininto cry,stal!isable 
,11., ar during the rest period. 

° In reality, saccharose is always present in tubers undergoing fomiatimi, 
ffliile the proportion is only augmented during the winter months. 

puBRU.vFAU’r thought that “inuliu changed into two isomers, crystalli- 
yjble cane sugar and an uncrystallisablc sugar, optically inactive, and 
aniilar to that found in the fermentation of inverted sugar ”. This conclu- 
sioiiis not entirely justified; in fact, the direct rotation of the juice obtained 
ill February to March is not more that + lo ; correlatively, after inversion 
tlic rotation reaches — 55 at 15“ C ; thus there exist at that ireriod in the 
tubers, laevorotary principles, .giving laevulose on hydrolysis, and which 
alniist completely nentralisc the positive rotation of the saccharose. 
These lernilosaues differ greatly from the primitive imilin ; their total 
rotatory power, ranging from — 25 and — go, is less than that of imilin 
(-40 according to Taurbt): but tlic-y can be hy.'lroly.scd byinvertineand 
ferment, in consequence, in the presence of yeast. If sttcrase is added to 
the juice of the Jerusalem artichoke, the reducers increase progressively 
while, <at the same time, the power of ro'uilion decreases ; tire saccharose is 
livdroivscd more rapidly than the levulosanes. All tire carbohydrates arc 
livdrolysed. When the juice is left standing in presence of an aiitiseiitic, 
they transform s])ontaiicoU 5 ly, but much more slowly. 

These facts show why, in the distillin.g industry, Jerusalem artichoke 
tub;rs tre-ated in October require a prec ious hyJrol.vsis by acids, whilst 
those of tubers collected after winter may be fermented at once. 

0. 1e part of the imilin changes, therefoie, to smiuirose in the tuber; 
the other part is degraded progressively to form levulosanes w if li an optical 
rotation lower, in ab.soliile value, to that of imilin. 

These |)heuomena are not limited to the Jerusalem artichoke ; they 
iilsi occur in chicory, in which they were observed by MM. WoLi F and 
Geslin (i), 

pu - Studies on the Cyanogenetic Compounds ol Sorghum. - \vn,u.M\.\- J. J . : i. riic 
lUlhintiini Iff lTy(lrn.'y,niic .\cM aii'l Ihc I’loluWe l-'oriii in wlichil Occurs in Svri^luim 
rai'.Biv ; II Tile Ivtccl .>t .\n.i.-stllelic5 nii'l cl rmstini: oil Ihu Cjaiiou in-tic Coiiiinuuds 
of .Saa/n/w ‘I lie j"iinh‘! .'On Vol- .WIN. N'o. 1- I'l' 

l'[), lliUiiiiiirc, fclnunry. loj;-. 

1, - Tile methods generally in nse fnr the e^tiulation of eyanogcnctic 
wnipouiid;^ in x’e^etable tissues (ha^^ed on the ]iydroly?>is of the cyaiiogenetic 
ducodde and the aiiioiiiit of hyilrocyaiiic acid thus formed) are of doubtful 
Hccuracy, jjartly on account of the difficulty of oblainiiii; conii.kte liytlrtdy 

with acids, partly on account of the partial retention by the tissues 
('(the liydrocyanic acid durini^ distillation, which is neither prevented bj' 
the addition of tartaric acid, nor (liminished by distillation luuler reduced 
1-Tessiirc, 

^Sori’hnm vulf^dfc contains hydrocyanic acid in two forms: -- a glucosule 
(hhurriiil and a iion-i,ducosi<lic cyanide compound, the nature of which is 

(i) Sec R, J)c-. hfi-, X.'. ii.i; 'Wi. 

[a3a-40*] 
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as yet unknown. It is probably the latter which causes poisoning of liy. 
stock. The best method of obtaining hydrolysis of the dhurrin is t ! 
afttolysis, which occurs very rapidly at 45“ C. The non-glucosidic cyanide 
maybe separated from the gluco.side by grinding the leaves in the piesencj. 
of 5 % tartaric acid to prevent enzyme action and then distilling 
By these means only the hydrocyanic acid from the non-ghicoside sub 
stances is obtained ; the latter are more unstable and decompose when 
boiled with a 5 % tartaric acid solution. 

II. — Sorghum leaves exposed to the action of chloroform, ether and 
alcohol, yield more hydrocyanic acid, both glucosidic and non-glucosidic 
than normal leaves. The anaesthetics thus stimulate the hydrolytic a; 
well as the synthetic action of the ghicoside enzymes (this is a case oi 
synthesis caused by enzymes in vitro) . Enzyme powder prepared from chloro- 
formed leaves was about 25 times as active towards amygdalin as the p^w. 

der from untreated leaves. An examination of leaves which had been cs- 
posed to frost in the field and of leaves which had been subjected to a temp 
erature of 7°C. showed that frost causes an increased yield of both glnco. 
sidic and ifon-glncosidic hydrocyanic acid. This is due partly to ruptn. 
ing of the cells, and partly to disturbed enzyme equilibrium. 

401 - Analysis of Zamia Palm Nuts and Leaves. — ne Gaaut of a’« SuS; 

IKd/ds, Vol- XXV'III, rt. i:, ]). S65. Sytiuey, Docoinber, 1017. I 

An analysis made at the Cliemist’s Branch of the Department of.lgri- 
culture of New South W'aks gave the following results : 


Ktrucl I.pAVf.'s j 


MoUturc 81.79 . 7&.67 ) 

.\^h 1.07 0.95 

nthor tstnitt 0,18 0,21 

Fibre* rl.74 6.18 

Albuminoids 0,03 2.64 

Cariiohydralds 12.19 


402 - The Chemical Composition of the Potato Plant at Various Stages of Growlh. - 
See Xo. .415 of th's Ri viru-. 

403 - The Growth of Isolated Plant Embryos.— RucK^'E», G. D.-wis and kastle, To^Eri= 
H. (V.ib.)ratory of Chh-in-cnl Rescftrch, Kentucky AgricuHural E.-eperiment Sfaii'diJ.tJ: 
int;ton), in The Jotirfiol of BiotQ-:,ical Chemistry, Vol. XXIX, No. 2, pp scy-’i]. Bill 
tiinorc, Mitrch, 1917. 

In their exirerinicnts the authors attempted to nourish embryos oi 
Lima beans {PhaaeolHS iunalns), deprived of the cotyledons, with diffcrcirt 
coniponnd.s. Sugars (z% solutions of glucose, saccharose, lactose, rafSiiose, 
maniiite and nniltose) caused growth, but starch or Hopkins’ plant foot 
had no influence. It has been shown that cotyledons which give no ebar 
acteristic reaction for reducing sugars cause no growth, whereas the sam 
cotyledons, when supidicd with sugar, give a good growth. It was fintta 

;4I)0 40.1j 
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Joffn thatthecotyledons of lima beans that have germinated and contain 
educing sugars may also support the gror^th of an isolated tmbr>-o 

The results seem to show that growth of the embrj'o occurs wherever 
lucose or a carbohydrate giving a hexose on hydrolysis is present. When 
liese substances are absent no growth results. It was further shown that the 
irj’hima bean does not contain the plant food necessatv'for the growth of 
is own embryo, but that the green cotyledons of a germinated bean do con- 
ain the food necessary for the normal growth of the plant. 

oi - Variations in the Development of Secondary Rootlets in Cereals, — walworih' 

z 11 and SMITH, I,. H. , in the Jomal o/lhs SaUiy nf .t Vol. X, Xo. i ’ 

If. 32-35' J-'incatlcr, Pa., Jjimiarj- 20, r^iS. 

The method adopted was to sow lOO or more grains from each variety 
tiidied in pots containing pure quartz sand, which were kept in a green- 
oiise. The .secondary rootlets were counted when th.c plumule was from 
to 2 inches high. The results, which cordinin d tho^e of ilr. R . G, Wioc.txs 
Jmiid of iht American Society of Ap-om,iny, V'ol. 8, Xo, r, pp. 31-17 ;iqi6), 
bowed that the liunilrer of secondary rootlets is by' no mean’s constant 
)I a given variety, but varies with the individual, so that counts made 
:oni samples chosen at random usually give a fretjuency distribution' 
tprcseiited by a fairly normal curve. 

In mUs the number of secondary rootlets varies fri,.m 0 to 5 ; each 
oriety has a tendency to a high or low number of secoi.daiv rootlets, the 
limber of frequency being 2 for some and j for others. 

Of II varieties of trkcit •examined, 9 had a nuniher of frequency equal 
j 2 : in the two others it was equal to 4. 

In hurley the mavimum mumber is 7, the number of frequency being 
in some varieties ard 4 in others. 

The number of secondary rootlets is also variable in mtii:-:. 

The range of variability is less in pure-line selectior.s of oats tlian in 
k oraiiiary varieties. Tins is also true for wheat, with the exception of 
'mkey hybrid Xo. 509, which was more variable than the other selected 
vrielies, perjiaps because of its hybrid origin. 


05 -■ The Selection and Hybridisation of Cereals in Alaska, U. S. A. - georcesin 
C, C. Aiuuial Kt'Cufi of the A,tr:kti A Ex^iritui!'.! StlHons iivoj-i.jii. Washiug- 
iw, iaoy-1916. 


The introduction of the cultivation of cereals in the districts bordering 
= the arctic polar circle is of both practical and scientific impoitance. 

Ill -Uaska there is a great difference between the climate of the coast and 
“at of the interior of the country. Alotig the Pacific, to the south of the 
'§h chains of the Alaska Ran.ge and of the St. Elias and Coast Ranges, 
k summer Is cool, but the winter mild, so that at Sitka, for example, the 
'■“'a.ge annual temperature is almost the same aj that of Wa.sliington, 
J' In this district, the cool stimtneis, abundant rainfall, and frequent 
cads, are favourable to the growth of vegetables and grasses but mi- 
I'mirableto that of ordinary crops, especially cereals, which do not ripen, 
“the interior, however, along the Yukon valley, between the coast Sierra 
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and the mountain groups ol the southern sector (lindicott Range), tlie di. 
mate is decidedly continental, with dr)-, very cold winters and short sum- 
mers, but nevertheless capable of causing rapid plant growth owing to 
large lunnber of hours of sun daily (i,S to 20). 

AcriclUTRAI, Station's. - Alaska po.sse.sscs 6 : — 

1) Sitka, on the western coast of Baranof Island, a little above the 
57th. parallel ; fruit trees and bushes are studied there. 

2) Koitidk, on the ea-tern coast of Kodiak Island, near tlie jKth, 
parallel, concerned with animal husbandry. 

i) Kami, on Cook Inlet, near the first, parallel ; marsh plants, fod- 
der plants and animal luu-handiy. 

4) Copper Caller, in the valley of the Copper River, about loo mill, 
from the coast. This Station, which dealt with cereals and marsh plants, 
was closed in K/iC). and all the material received was transferred to Fni,. 
banks and Sitka. 

These four districts have a coastal climate, with mild winter but (odI, 


rainv summers. 

5) Fiiirluiiiks, in the Tanana Valley, a tributary of the right bank nf 
the A^ukoii, near the (igth. parallel ; it deals with cereals, fodder ])laiils, 
hoed crops, the breeding of resistant livestock tortile interior. 

6 ) Rampart. 011 the Viikon River, near the 66tb. parallel; it is the 
most northern station and is concerned with ceieals and foiage lego 
minosae. 

The two localities arc in the district having a continental climate, 

InTRODT'CTTON. ACCMMATCSA'l'ION' AND IMPKOVliillvN'T 01' Clt'RKALS IV 

At,aska. - - The work is or.iianiAC(l a^^ follows ; — 

1) AcclimulisatiMi e.xperimails of tiie greatest possible number of 
varieties from districts elifferiug greatly from each other, situated esjiedalli 
in noithern countries where the conditions for cereal growing arc simihi 
to those found in Ala-ka. 

2) Selection : after the varieties capable of developing nonnall.v in 
the country have been determined, each is selected individually with a vien 
to isolating lines haviirg th.e mo.st desirable characters, chief of wl'.ifli i' 


earliiics:;. 

Hybridisation : in the succesive individual sjlcetioii, carlim'Si- 
often accompanied by low yield, weak culms, etc. Attempts are nindc' to 
obviate these faults by crossing early types with those which yield well anil 
ha\o strong straw, etc., so as to unite in one type the positive cliaracteis 
and eliminate the negative ones. 

The work on cereals wws first started at Kenai, Sitka, Co])per CciiW, 
Fairbanks and RarapaTt. and then limited to the two last because at Sitka 
and Kenai, the wetness ami low temperatures of summer 'prolrai.if tM 
period of growth to sugh an extent that the crops are exposed to thefirt, 
destructive, autumn frosts wh.cn, even under the most favourable ciicntn 
stances, they have barely reached the milk-ripe stage. As has alreaiU 
said, the Copjrer Center Station ww, closed in ipot). Wiricties of liarlet an 



Ijts have been tested at Sitka, rj’e and winter wheat at Kenai. The varie- 
ies tested were : - 

,) BmUy ■■ - liriiartl )'rcilerifc»ii : Nakcl Barliy S. !■. I. e. S^Tlx.a Hi, ills !„iis„lert , 

. 5 jipl „t Aslit 1 .2" V-'i ; liailiy S. 1'. I. x„. f,„s ; ,i i. 5,,. ||r„„, 

p;rii-inl I'rttJiTiksiii. 

3I Ky ■ “ ICxcolfiior ; Sthhnstecl Techil ji. 

^'henl : -- Wink-r \vhc;il ; Yaroslaf. 

At the Copper Center Station, a little more inland, more satisfactory 
results svere obtained than at Sitka and Kenai, and perhaps some varieties, 
especially of barley, could be j-rown successfully in the more sheltered parts 
(if the Copper Valley. In any case precautions must be taken against summer 
frosts, which may destroy the crops completely, as occurred in igo8. 

In the Yukon Valley the conditions peculiar to the northern climate 
oblige the selector to subordinate yield to earliness, so as to allow the va- 
rieties selected to complete their growth (from sowing to the ripening of 
the se^ls) in the short interval of 70 to 90 days between the last spring frost 
and the first, destructive autumn frost. The results obtained for the 
different varieties of cereals were : - 

i) Winter wheat, - - Kumerous varieties were introduced from the ex- 
treme northern countries - Xorth Rn.S'da and Siberia, as well as the highest 
plains of the Himalayas. Mention may lx- made of tlie varictic-s kando- 
rairka, Beloglina, Klondike (Canada), rullmau Hybrid Xo. 28, Wisconsin 
Pedigree Xo, 22, Bluestem, Ptdlman Hybrid Xo. 14J, Pullman Winter 
Fife, Pitllman Portyfold. In tire f.'ppcr Yukon Valley tirree climatic fac- 
tors are very injurious to veintcr wheal; - 

a] the winter cold whicli kills tire young ])lants ; 

1 } the alternate freezing and thawing in spring which heaves the 
iiilants ; 

f) the early autumn colds which prevent ripening ; the first destruct- 
ve frost U iiially occur.-; towards the end of August. 

Kharkov gave the best results of all the varieties tested. It is a slightly 
leanled wheat and a native of Russia introduced by the l-'edcral Dejjart- 
iieitt of Agriculture. It ears in July and at least a part of the harvest al- 
lays ripens completely by the beginning of Septendjer. In spite of its re- 
htance to cold a large percentage of the young plants always die during 
:k winter ; for example, in ipig-Kiig, only 5 of the young plants siir- 
rivol the winter. Winter cereals should Ire sown where the snow is thick- 
stand lasts longest, so that it may protect the young plants, fir-t against 
i)« tenipieraturcs, then against alternate freezing and rhawing. In spite 
if aiite years’ selection the resiitance to cold of Ihe Khaikof variety has in 
10 way iiK'i eased, and, if the liybridisation e.xpcriments now in progress gire 
'dually negative results, winter wheat in Alaska Wiili be superseded by rye, 
*bwli is iiiuelt more resistant to cold. 

2) ll'i'«(t;r rye. — Rye gave inneli better results than wheat. Where- 
■t in KJI 5-1914, 95",, of tire young plants of Kharkov wheat were killed, 

losses in the different varieties of rye varied from 10 to 25%, The 
of the many varieties studied were Kxcelsior, Amber, Giant 
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French, Brandon, Monster, No. 281, No. 1 134, No. 12 890, North Dakot 
No. 959, vStatioii No. 105, « 3 iid Irkoutsk, all fairly equal as regards ' 
sistance to cold but differing largely in earliness. In 1914 the dati 
of ripening were: — 

Irkoutsk, Giant Fremli, Amber, No. 959, Monster, 

Station Xo. 195 Auijust rr 

Bran'lon >' 14 

No. iiai, 12 No. 28 t <1 2, 

As regards yidd, mention may be made of that given in 1914 at Fai 
banks by the variety Winter Rye No. ig 556, which, on a '/, acre p], 
gave a yield of i 5-0 lbs. per acre. 

In Alaska the vegetative period of r^-e exceeds 13 months (i) ; jt 
sown towards the end of Jnly and harvested at the beginning of Septemb 
of the following year. It is, therefore, necessary to obtain varicti. 
which ripen earlier so that the grain produced during the vear mj 
be used for sowing. The following hybrids are being tested Static 
No. ig5 X North Dakota No. 959 ; Giant French x Amber; Norih Dabi 
No, 959 X Giant ITeneh. 

3) Spring ii'heat. — On the whole the results obtained with spring whe; 
are not very satisfactory. .\s sowing is not possible before Mav, there r 
main barely 90 days for riirening before the autumn frosts, so that tl 
indispensable character rcrjiiircd is earline.ss. None of the varieties stiidif 
ripen for certain each year, but the be.st were Chogot and Irkmitsk, tl 
vegetative period of wirich lasted only RS clays play ist to August 271! 
ill 1914, These two wheats, introduced by the Federal Degiariment 
Agriculture, come from the Agricultural Station of Tnlun (Governmeiit 
Irkoutsk, Siberia). The Ru.ssian bearded wheat No. 306 is almost as eat 
as these two, and tlie Russian wheat H. G., of vigorous growth, ripens foi 
days later. Then come Ulka, Velvet Chaff, I.adoga, Red Fife, Romano 
Marquis, Early Java, wJiich usually only ripen once in five years, as was tl 
case in 1912 at Rampart, where the varieties Red Fife, Romanov ami \Vi 
Goose gave from 55 to 60 bushels of grain pier acre. 

The following crossings were made : — 

rt) Red Fife X ^ ; 6) Ohogoi X S.iskiUclicwan ; c) CliGjjut X Ch.’.' 

d] Choo-Qt y Jrk'mGk : the 1914 hybrids were U'« earlier than the }i,irout planls, imt th'-od 
TVCTC Larger and more Cfunpact, eacli Si.ikclel n ailainin^ 5 O' 6 grains ; .9 Red ri\' X ki-''? 
two yet unstablL* hybrids were obtained which still conliime to Fplit n]>inli' iKiib’. 
and unbearded individuals, but they arccnri’cr than the parent plant.®, tliufi iiiiiiil 
<aim in v-iew, 

4) Spring rye. — At Rara])art, on May i, 1915, wore sown tlie 11 j'' 
varieties Irkoutsk (from Tuluii, Siberia), Gesselberq (from Tnlnii), and Mai 
moth. The first ripenod on August 19. Oesselberq almost iuimcdiatc 
after, and Mammoth ten days later. All the spring r)*e.s were inferior 

(i; Xiic .'ihstract No. <335 cd R. ini6 describes a variety of rye of the Upper i'k 
of the Dora Ripiria (Itdy) wriich remains in the ground for a perioti which iiny 
13 months. {Ed.) 
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the Winter ryes in both eaihness and yield. Attempts were made to im- 
prove them by selection and hybridisation. The cross Irkoutsk v Mam 
noth gave, in the F,, hybrids with well-filled heads and the earliness of 

Irkoutsk, 


5) Oi*. Experiments have been, made with many varieties of oats 
from northern districts, esiiecially from Scandinavia, Finland Russia and 
Sibena, The varieties which appeared most suitable were subjected to con 
tinuous individual selection with the purpose of developing the charac- 
ter “earlraess ". The best results were obtained with the varieties Fiii- 
irish Black, Norwegian, South Dakota Xo. 637, Canadian 444 (from Cali- 
fornia), and Sirty Day, which ripen, on an average in go to 92 days, in 
time to avoid the first de.stmctive frosts. Good re.sults were also obtained 
with Copperfield, New Swedish, Hansen, Black Tartarian, and Banner 
althongh they are a little late. The varieties -Minnesota No >61 Orlov’ 
Ontario. Ruakura, Russian No. 409, and Beliak (from Yakoutsk Siberia)' 
have little chance of succeeding in Alaska. ’ ' 


Very little data on yield in grain is available. At Fairhanks in 1912 the 
varieties Sixty Day, Finnish Black, and Banner yielded 85, go and roo bu- 
shels iier acre respectively, whereas at Rampart, the yields were not (mite 
half these amounts. It should be noted that all these figures refer to small 
chosen plots, with the most favourable exposure possible. 

.Although the results obtained by individual selection and acclimata- 
tion with the varieties Finnish Black, Copperfield and South Dakota, leave 
veiy little margin for subsequent improvement, hybridisation cxiieri’ments 
were carried out some of which gave absolutely positive results. Thus, 
for example, the hybrids 25 A-i and 25 A-3, which ripen one day earlier 
than Finnish Black oats, give as many as 120 grains per head, and, in three 
years only, are sufficiently stable. Both are derived from the cross Copper- 
Seld X Toholampi, (^pperficld is a grey mutation from the Finnish Black 
variety, from which Toholampi is also derived by selection in pure lines, 

6) Earley. — Owing to the relative shortness of its period of growth, 
barley is undoubtedly the cereal most suited to Alaska. Its yields in 
Fain and straw are fairly high', and the nourishing grain, besides being an 
excellent food for cattle may also be used for making bread. The accli- 
matation experiments have given a large percentage of varieties capable 
of ripening completely. The best results were obtained with : — 


PmiT S. P. I. Xo. rS 9’2, a bearded barley, native of Central Asia, where it does well at 
'Hitu-lcf of from 9 800 to 1 3 100 feet, is one of the earliest varieties of barley of the world ; at 
It ripers, on an average. ;6 days after beingsown, but yieldslittlc. 

Chiiinpion^ a beardless barley of very vigorous grow th. 

-V<!n.tA;«fy,also excellent, early productive, with strong straw, but long.stiff, sharp awus, 
a beardless barley", productive and with strong straw, but too late; it was iso- 
'’iei ill 1906 at Coldfool, Alaska. 

Mure or less satisfactory results were obtaim^ with : 

Bi'iirdless No. iq 852 ; HuU-lcss No. 19 851 ; Urjala and Finland (both natives of Dick- 
i inland) ; Swedish^o. 19 557 » JakoutskO. 1 . 49S (native of Siberia) ;a Russian variety, 
T No. 2786, which, together with a few others, resisted the terrible frost of July 21, T908. 
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All the barleys studied were from northern countries, with the excej 
tion of Barbary G. I. No. 659, a native of North Africa which in ign jj 
Rampart, ripened only one week later than the Pamir variety. 

The hybridisation of barley, both in its *cope and the results obtained 
is much more important than that of other cereals. The three characters 
essential to a thoroughly satisfactory barley in Alaska are : — 

(t) Eartiness, for the usual reasons already meutioned ; 

b) Absence of awns, as their presence prevents the feeding of barley in the ear to caiiie • 

c) Sirong sfraw, to resist lodging. 

The best of the numerous hybrids obtained are : — 

Hull'ffss S. P. 1 . 12 709 X Swedish S. P. 1 . 19 557. The second used as male parent Wds 
chosen because of its earllness, but it has awns. HuU-less is a good variety in every way bin 
is latf The hybrids have slightly pointed glumes, and may be said to be beardless Thev 
are nearly as early as Pamir barley (vegetative period = 80 days), and have very resistam 
straw. 

Chitlynf X Oierbucker, a cross made in 1909. The descendants were mixed as rega:;',^ 
the presence i;i awns, but in ioi 4 > the percentage of bearded ears had dropped to 10-15 
and it is probable that, if selection is continue*!, a stable, beardless type will cveiitimlly be 
obtained. This hybrid g.ivc good yields in grain and straw. 

Many crosses were also made between the earliest barley, Pamir, and 
other satisfactory varieties. Four of these hybrids, now stable, ripen ven 
quickly (towards the middle of August), and three are beardless. 

Conclusions. — All winter and spring cereals may be grown in the 
valley of the Yukon and its tributaries, where the short, but relatively warm 
and dry summer, allows them to grow' and ripen in the three moiitlis’ in- 
terval between the last destructive spring frost and the first autumn one, 
i. e., between the end of May and the end of August. 

The first place is held by barley, some varieties and hybrids of vvlich 
seem to unite in good proportions the most essential characters strong 
straw, high yield, and absence of awns (r). 

406 - The Inheritance of Glume Length in Triitcam po/on/cum. A Case of Zygotit 

Inhihition. — B.sckhouse, W. O., in the Jmrnat of Ociictics, Vol. VII, No. rii. i;.'- 
.S figs. Cambridge, iqi 8 . 

Pubescence. — Polish wheat {Tnticum polonicum) is characterised 
by long glumes, which may reach a length of 40 mm,; the average leiigtl 
is 29 mm., as compared with 10 mm. in ordinary wheat. The author 
(Economic Botanist to the Argentine Government}, having noted in roll, 


[i) -Vccorditi.Q to an appro.x'inate estimation there are, in .Maskii, 30000 square miles 1 
tillable land. It is not easy to determine how much of this area issuibible to the rilFfcrciif it- 
rccils nor is it possible tosaywhelherit would be practical to produce cerealsir conipetitit'H 
with the neighbouringmarket of the United States. Nevertheless the results of Ihe exper: 
ments carried out so fax arc of great importance for agricultural science aiul also 
some of the selected varieties obtained by hybridisation might be advniitaccously in- 
troduced and acclimatised in the vast lands of Russia. Siberia and Canada. {Ed.) 

[40S-406] 
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[hat in a collection of varieties of T. polonicmn belonging to Mr Ph de Vit 
UORIN at Verrieres (France), there were none with perfectly sm'ooth dumes’ 
ird that, the shorter the glume, the more felted did it appear, proposed to 
;t,idy the influence of the length of the glumes on their pubescence To this 

he crossed, in 1912, a variety of T. pohnicam having an average glume 
cngth of 29 mm., and very faintly pubescent, with a vaiiety of T. durum 
ailed Kubanka , a smooth variety with an average glume length of 12 
im. The first generation had glumes of intermediate length (18 to in mm ) 
,od was much more pubescent than the parent T. foloniam. F, had plants 
lith fully pubescent ears. 

The author divides the hybrids of F, into 2 groups as regards length 
.{glume;-- 


) iArtW "/aws (homozj^otes), lo to 14 mm. Jong; 

) Ims st™'* (llomoMgotes), to 31 mm., ami ,nle, mrdiatr gluma (lieterozygotrs) 4 to 
22 mra. long. ' ' 


111 fj there were 172 longV.d intermediate plants, and 55 short ones; 
he theoretical numbers would be 170.25 and 5fi-75’ corresponding to the 
leiidflian ratio 3:1. Of the 55 shoit-glumed plants, 40 were felted, 15 
mooth , the theoretical numbers would lie 41.25 and 13.75, according to 
he .Mciidcliaii ratio 3 :i, showing predominance of the character “ pubes- 
etice 

Considering the plants with glumes from 14 to 21 mm, long as hetero- 
ygotes, only 15 out of 85 could called really felted. The plants with long 
liimes (22 to 31 mm.) were all smooth, like the parent Kubanka. 

Crosses between these plants with long glumes with the parent Ku- 
ai’ka sometimes gave, in . a mixture of rough and smooth plants show- 
:g, in the short-gliimed group, the usual ratio of 3 :i. 

Ihcse results show that, in T. polonicmn, long glumes inhibit pubes- 
:nce, so that they remain smooth in spite of the presence of the factor de- 
miiiiing pubescence. To obtain felted glumes, the length must be re- 

md. 

PioMEXTATiON. — The same variety of T. polonkutn (with glumes from 
' to 29 mm. long, whitish, smooth) was crossed with a variety of T. tur- 
itiii, derived from Rivet wheat, which it resembles (glumes ii mm long 

ack, felted). ' " 

The glumes of the F^ were inteimediate in length {14 to 17 mm.), 

me. 01 slightly tinged, fairly felted. In the Fj there were 514 long 
_i;itein’L-diate glumed plants, and 178 sliort-glimied ones ; the tlicoi- 
Kal numbers would be 519 and 173 in accordance with the Jlenddiaii 
1103: I, 

The se.me phenomenon is observed in the coloration of the glumes as 
then pubescence, e.xcept that the character “black coloration of glumes " 
iteessive. In the short-gliimed group (S to 13 mm.) of 178 hybrids, 

J here white or tinged and 49 coloured ; the theoretical numters, corres- 
I '“‘"g to the Mendelian ratio, would be 1 33.5 and 44.5. .Til the long- 
.'®ed hybrids were white or tinged. 
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It may, therefore, be concluded, that the length of the glumes has an 
inhibitory effect on their pigmentation. 

407 - Oat Selection by Pure Lines at the ABricultural Experiment Station of High, 
moor, Maine, U. S. A.^Sotface, fraxkM. and zcra, Jacob. Thirty-mond 
Report of the Maine Asrienllural EiperitrKnl Station, pp. 97-14*' Orono, Ha^ne, 15,; 
The work described was begun in 1910 at Highmoor Farm, with 
plants chosen from 18 of the most common commercial varieties, eadi bci„g 
used as stock for a pure line. 

In 1915. the best material, from which the poorer types had been grad- 
ually discarded, was reduced to 12 lines : - 

Maine Nos. 353, eSi, 351, 230, 307, 286, 357, derived from the Banner variely; 
Maine Nos. 340, 337, 336, 346, derived from the Irish Victor variety; 

Maine No. 247, derive<i from the Imported Scotch viiriety. , 

As is seen in the appended table, the selection results were distinctly 
positive, all the pure lines being markedly superior to the original varirtis 
Banner, Irish Victor and Imported Scoth. 


Yield in grain of the pure lines compared with the original commercial varielk 
Averages from 



Variety 


Maine No. 355 
» No. 340 
» No. 281 
n No, 35 [ , 
« No. 337; 
)i No. 230 
« No. 307 ‘ 
» XA 336 
« No, 346 
» No. 247 
» No. 286 
•» No. 357 


Gram yield Original commerelaJ Grain ykld 
Parent variety bt.sheU per acre varieties LusIluIb [hh ;icit 


Banner 80.6 

liish Victor. . . . 84.3 

Banner 83.8 

Banner 8 1 .2 

Iri?h Victor. . . . 80.5 

Banner 80 0 

Banner 79*9 

Irish \ icloi .... 79-9 

Irish Victor .... 79-5 

Imported Scotch. . 78.1 

Banner 77-9 

Banner 77-4 

A z'cra^t’ 80.8 


Ivirly Pearl .... 82,0 

Miuneso a No. 26. . 816 

Banih'f 79 r 

Gold Kaiit. .... 778 

Si 'erian 77 '- 

Prospeiity 7'>.4 

Irish Vi<tor .... 7 >- 

Im^orU'd Scotch. . . 7 3 >2 

Kherson . . . • ' 7*^ ^ 

S'vcdish Select . . . ^'9 7 

Senator ^}'4 




As regards the shajK of the panicle, the characters of the caiyopffi 
etc., the pure lines closely resemble the original varieties. The cliaiigcrii 
physiological characters which result in higher yield are, therefore, no 
necessarily associated with morphological characters. 

The selected types are not only distinguished by a high yield, but as 
by the regularity and uniformity with which they ripen, points not a I'o, 
found in commercial varieties, many of which give, at the same I'l^' 
plants, over-ripe at the time of harvest, thus losing their grain easi s 
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plants which are still green at harvest time, thus reducing the yield and giv 
ijg a product of unequal appearance. In all the selected plants the vegeta- 
tive period (from sowing to harvest) lasts, on the average, io6 days with 
a minimum of 103 for Maine Nos. 340 and 337, and a maximum of loq for 
Jlaine No. 357 ' 

By its yield, strong straw (almost totally resistant to lodging), and the 
wight of Its gram (l 000 weigh 40.30 gms. as against an average of 37 71 
gms. for the 12 hues), Maine No. 340 is the type best adapted to the soil and 
dimatic conditions of Highmoor. 

The highest net yield was given by the line Maine No. 355 (S6 6 bushels 
per acre), which is distinguished by its low hull percentage (27.76 % as 
lompared with 28.45 % for the 12 lines). On the other hand, its grain is 
iglt ( 3 .i 49 gr“s. per 1 000) and it is somewhat subject to lodging especially 
in hea\7 soils. 

The other lines, though excellent and worthy of further trial, are 
leverthelcss infeiior to the two above-mentioned tvpes. 

The experiments are being continued with the aim ol : - i) isolating 
urther new lines ; 2) improving those already obtained by the removal of 
mdesirable characters; 3) determining in each case the districts in Maine 
ind other states best suited to each of the types which is being selected and 
iropagated. 


08 - Genetic Study on the Awns of a Variety of Six- Rowed Barley.- ■ iken-o, seuuso 

in nc BoMincoi Vvl. .\.\X1, .V„. pp. T.ikvo, Ocloher, Mi;.’ 

.yithe spikelets of the Japanese variety of six-rowed barley [Uordenm 
iitiWH lisxustii'hitiH) known as ‘ Kinukawa have awns, which are longer 
ntlie central than the side row.-;. 


To study the inheritance of these awns the author crossed, in both di- 
ectious, the Kinukawa variety with another variety of six-rowed barley 
ailed Noghenasi , generally beardless, but sometimes having, e.xcept on 
ie ii[iper part of the ear, median spikelets with very short awns. 

In the fj generation the hybrids Kinukawa X Noghenasi and Noghe- 
lasi X Kinukawa both had median awns shorter than those of the parent- 
ilant Kinukawa, whereas the lateral awns, even in the same eat, varied con- 
iderably, being : — i) very short ; 2) entirely absent ; 3) reduced to a slight 
iiolongation of the glume. 

In the 7 2 there w'ere many forms : ~ l) ear completely bearded ; 2) ear 
emi bearded (awns on the median rows only) ; 3) lateral aw-ns varying, as 
1 the hybrids of 3 Iotcover, in each group, the length of the awns 
nned considerably, 

In the- only 4 of the 321 plants of the gave constantly bearded 
'togeiiy (like the parent Kinukawa), and only b gave progeny constantly 
ta-xilcss pike the p.arent No,ghcnasi). The average between 4 and 6 gives 
^-lendt-liaii ratio 5 : 321, equal to the ratio r : 64, ohseived in cases 
t Iti-h}'bridisiii. 


The author admits the presence of three factors, or genes, which he 
? * 4 , E, and I respectively. Even in the absence of these three factors 
’ in individuals having the gametic, formula aa ee ii,) two varieties 
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of very short awns (median and lateral) may develop, but the presence 
either A or E increases the length of the awns, and the simultaneous 
presence of A and E gives them the maximum developmen characteristic of 
the completelv bearded type, Kinnkawa, which has the formula AAEEii, 
On the other hand, the inhibitory factor I prevents the formation of aiv„s 
on the lateral rows, while the median rows have long awns, in accordance 
with the formula AAEEII. 

In the beardless parent, Koghenasi, (with fomitila Baeell), the factor 
I suppressed not only the lateral awns, but also, pa^ially or totally, the me- 
dian awns. By cros.sing Kinukawa (AA EE li) with Xoghenasi (ee aa Hi, 
were obtained in hybrids with the formula Aa Ee II, in which the shorter 
median awns and the different behaviour of the lateral awns are easily ej. 
plained by the presence of A, E and 1 in the heterozygous state. 

In the Fa there arc 64 gametic combinations, which maybedividti 
into three groups : — 

1) C’^mpttldy WarJed riirs, ni '.rhieh tlie factor I is ciitireiy aPsi-nt ; they mr.nhi.r 

^ — ■ I plii'U With ihc furumti AA EE 11 iKantkawa typej ; ; AA E e ii . r A # EE ii ; 4 Ai 
Eeil;: AAeeii ; Aaeeii; i aa EE M : : aaEeil. 1 aaeeil. 

2 ) .S. mi-6. finkd m- IranHas .ws, in » li'th the factor I is Uoniozygoius ; they I'umteif; 

1 AA iE H i -• AA Ee II ;■ Aa EE 11 ; 4 Aa Ee II ; i AA ee II : -> Aa ee II ; ) aa EEII; 

2 aaEell. 1 aaeeil iNoitlicn-.-:: lypei. 

if Flail's ill aliiJi I is ti,','iT-.;)-,e-'»s ; liicy numl-icr 32:---’ AAEEII; 4 AAEtll, 
4 Aa EE li ; S Aa Ee li ; ; AA ee li ; 4 Aa ee li ; 2 aa EE Ii ; 4 aa Ee II ; 2 aa ee II, 

The problem of the distribution of the plants among these tluie 
groups may be solved by an ox.imination of the progeny in I'}. It isclea: 
that the plants of groups i and 2 will produce exclusively bearded aoj 
beardless plants resnectivcly, whereas those of group 3, in accordance mill 
the Jlendcliaii laws, will give mixed progeny liomposed of both cntirtly 
bearded and semi-bearded forms. The results of an analysis of F, weie 
as follows : — 



Comliosiiion of Ihc 

i\ genmtioK. 

PCTceataijes 

— 

NumJicr of plants 


feund j 

calculated 

{(luad j CBlcUiSt'-i 

Grtiup I . 

69 

80.25 

0.9 ^ 

Group II - 

.S8 

S0.25 


Group III . 

- i6.i 

160.50 

2.0 2 


Tulal’ii ... J^l 

»tl 00 

4,0 ^ 


There is. therefore an almost perfect agreement between the 
found and those calculated. . 

It has already been shown above that of the i6 hybrids ol 
and of the 4 hybrids of each group ((. c. Vr) remain constant 
the /'a : these are : A A EE ii. AA ee H, aa EE ii, aa ee ii, (gfoup l) . A. 

AA ee II, aa EE II. aa ee II (group. J) , whereas, on the contrary, iw 1'““ 
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of group 3 constant in the F, owing to the presence of the factor 

J as a heterozygote. Experiments on this subject gave the following 

results : — 


Group I li Group ll 

(69 iudivJduals) [its iodividual!-) 

>ru!nber d constant individuals Number of constant individuals 

found calculated found calculated 


i Croup HI 

(164 individuals) 

: Number of constant individuals 
found calculated 




0 


0 


CoxCLUSiONs: i) Three factors A, E, I, are concerned, of which the 
&rst two are found in the bearded parent Kiniikawa, and the third in the 
beardless parent ^^oghenasi. Even in the absence of these three factors 
'iliort median and lateral awns may be formed, but in the presence of A or E 
Llie awns are longer and, in the presence of both at the same time, the awns 
may be as long as those characteristic of the variety Kinuhawa. 

2) Ihe factor I is inliibitory ; when liymozygous it suppresses the 
lateral awns, but does not entirely prevent the formation of median awns, 
diieli arc sometimes found even in the beardless Xoghenasi plants of the 
formula sa cell; when heterozygous, it produces a great variety of lateral 
awns^ sometimes even on the same ear. 

3) great dilterenccs in the length of the awns is due in particular 
£0 combinations of the two factors A and E- 

409 - “ Reggiano Maize”, A New Variety of Early Dwarf Maize Obtained in Italy 
by Hybridisation and Selection. — SUCCI. ;ii Le spitimenioU egrorie ilaliam. 

Vul, I„ rt, 9-K', pp. 4<>I*43’. Mo'icn.i, 1017. 

By continual hybridisation and selection work the author has succeeded 
iii fixing and propagating a new tyj-ie of early dwmrf maize. <mlled “ reggiano 
maize ", which is much earlier and a better cro]>per than that used as 
original material. This original variety, obtained from seed im[>OTted from 
America, has been cultivated since 1894 in the proxdnceof Bologna, and since 
1S97 in that of Reggio-Eraiiia. the only selection being that of the best ears, 

I'he author describes experiments carried out by him at the experi- 
mental fields of the School of Agriculture of R(^gio-EniiIia, taking into con- 
^idcratiou the following characteristics : — 

Y cld, oarliness, Itnglh of cului, height of insertion of the ear above the ground, tola] 
number ul iuternodcs, number of inleruo<lcs below the ear, length of ear and of peduncle, num- 
of rows of seed per ear. 

Of the ears selected since 1912 from the early-flowering plants, numbcis 
3 ^nd 7 gave the, best results, owing to the stability of their characters. In 
tie prc.sent hybridisation experiments |x>ssible reversion to unknowm tx'pes 
^''hich took part in the preceding natural crosses is avoided. 
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Data oblaiTieii in 1914 : averages of 10 culms. 



Crossings made in 




1 

: 3 9 x'? 

3 9 



~~~~ 

Ivca^th of culm, in cenlimelres i 

0.83 

0.81 

Height of insertion of ear, in centimetres. ^ . 

' 0.23 

0.28 

Total mimbcr of inlernofies 

1 7-. 22 

7.12 

Numiier of internodes below the car j 

3.55 

3.60 

Ivenglli of ear, in centimetres i 

: 17-33 

18.37 

I.en.cth of peduncle, in centimetres 

1 

13 |0 

Number of rows i f grain ] er ear 

r 14-70 

1 13-25 


The characters are not constant only in the products of the reciprocal 
crossings 3 $ X7(5 and 7? X3(^ . hut also in plants resulting from self- 
fertilisation, so that, by a suitable fusion of the characters of the parent 
plants, another type — " reggiano-maize ” — stable, homogenous, and really 
superior, tends to separate out. 

Below is a summary of the methods adopted by the author to intensity 
still more the selection of this new type starting from the reciprocal 
crossings 3 ? X 7 ;^ and 7 J X 3 (i : 

A. — Sowing. — i) Isolate the experimental fields with protective belts 
so as to prevent cross-fertilisation, using, to form these belts, giant Caragna 
white maize, which usually flowers a month later than early dwarf maize, 

2) Sow on one line only the seed from each ear. 

B. — During growth. — 3) Suppress sterile plants before the opening 
of the anthers. 

4) Castrate the male flowers, not only of all the plants to be used for 
hybridisation, but also of all weak plants, or those higher or later than usual. 

5) At the time of flowering mark the best plants, choosing those 
which are earliest and strongest. 

C. — At harvest and for the harvested crop. — 6) At the time of 
harvest choose the earliest, strongest plants, most rich in ears, normal and 
without disease (about 5 feet long, with 8 intemodes). 

7) Choose the ears ;—«) inserted the lowest, i. e. at 9.82 to il inchis 
from the ground at the 4th. node ; b) with a peduncle about 6 inches long ; 
c) the thickest. 

8) Keep the ears enclosed in their sheath for a few days. 

9) Remove the sheath and choose the ears which:— a) are thickest; 
J) are most tyjoical ; c) are fullest, with well-plumped grain at the top 
if) have the most regular rows ; e) have the most numerous rows ; /) show 
the best characters as regards number, size, colour and fullness of grain. 

to) Choose the grains on the ears, discarding : — a) those of the tip 
and the base ; b) the most irregular ; c) the more or less aborted, often 
found between normal grains or those above the normal. 

The new type obtained by these methods from .seed imported directly 
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am America belongs to the species A ZeaM ays Bonaf . , Class I ; early maize. 
Blip 0 '■ yellow maize. Its characteristics are : — . 

i) Long culm, averaging 3.28 to 3.60 feet, between the first non-rooted 
,ije, on the level of the ground and the joint node of the peduncle of the 
jIb inflorescence. Total length of the plant about 4.92 ft. 

z) Number of internodes : — 8 to 9. 

3) Number of leaves ; - 9 to 10, with strong and well developed 
j3e, sheath thick, causing a marked thickening at the level of the nodes, 

4) Ear normal, joined at the 3rd. or 4th, node, at 9.82 to ii inches 
lOve the ground, with peduncle about 3.93 to 5.90 inches long ; bare ear, 
out 6,68 to 6.86 inches long, slightly conical, rounded at the tip. 

3) Grain a fine, bright yellow, arranged in 16 to 18 rows, weighing, 

1 an average 40 gra. per hundred. 

6) Rachis, firm, 

7) Yield, slightly inferior to that of " Agostaiio " maize (63 ^ cwt. 
r acre as compared with 66 cwt. for the latter, according to Bendandi 
the Jlodena Agricultural Station). 

8) In the normal climate of the province of Reggio-Emilia, the new 
pe, sown at the beginning of May, flowers in the second half of June, and 
KDS at the end of August. 

Cultural tests made in 1912 to compare the new selected type with the 
ginal variety (seed from Bologna) confirmed the marked superiority of 
! new one as regards shortness and earliness ; its height is only 5 feet as 
rapared with 6 ‘ j for the other, and it ripens 15 days earlier. 

1 - The Improvement o( Cotton by Selection, in India. — BulkUn of the Imperial 
Impute, Vo], XV, No. 2, pp. 140-177. Eoniloii, .Vpril-Junc, 1917. 

Selection experiments with cotton have been canied out for several 
ars iu many of the Agricultural Stations in India, and are still being con- 
lued with important results. 

Ce-Ntrai, Provinces and Berar. — Selection is canied out at the 
idewahi (Chanda District, Central Provinces) and Akola (Berar) Agri- 
Ituial Stations. The following cottons are grown : 

All American upland cotton called “bnri 

The native cotton “ bani ” {Gossypium indicum). 

The native cottons, “ Jari”, which include a mixture of races of Gossypium ne^tectum 
Eely, Titsea. cutchica, malvetisis and vera. 

A selected line ktiowu as k 7. 

Anuniber of hybrids^ amongst them bani X rosia, bani X mathio, bani X deshi Lahore 
's last is a white-flowered variety introduced from the Punjab) . 


Of all the cottons studied, rosea gives the best yield, and is now grown 
u 700 000 out of the 4 750 000 acres under cotton in the Central Pro- 
®s. In 1914-15 it gave a profit exceeding that given by ordinary cot- 
21S. per acre. The yields of lint obtained from the several varie- 
s at Akola in 1916 were : 
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v-iety 


Oossypium ncglcrfutn rosea 267 5 

. , tu'cAicn 

)) » HUilvejtsis 

* » ‘'™ i 7 i„ 

Saugor jan 247 6 

Berar jiri ^'12 ^ 

Buri iStn 

Bani. • ... j 


Bani X desUi I.ahore (Sinflewahi cross). 


Punjab. — The experiments are being carried out at Tyallpur ini 

American, Egyptian, andCambodiacottons,butonly the American varietit 

have given positive results, and many pure lines have been isolated fromtij 
varieties acclimatised at Lyallpur. Of these 4F is distinguished by tk 
quality and yield of its lint and by its resistance to insect pests. In 1914-11 
2 000 acres were sown with this variety, and it is hoped that in time it nii 
replace entirely the ordinary American cotton of the district. 

The native cotton of the Punjab, known as " desi ”, consists s 
a mixture of varieties of the three species Gossypiunt sangKitirm, { 
iruiicuin and G. ne^lectum. Several main types have been isolated b 
selection, but they are all inferior to American cotton, Mention mayb 
made of a form of G. sanguineum, which gives good yields, and is grown oti 
I 450 acres in the I,yallpur district. 

Bombay. — Selection, carried out at the Mirpurkhas Farm, Sii 
deals particularly with the ilitafifi (Egyqrtian), Sindhi (indigenous) !;■]!( 
and several improved American Upland cottons with very long lint. 

All the samples examined at the Imperial Institute in 1912-13 m 
of good qualityn In a few eases only (Toole’s, Griffen, and Blad Ra' 
tier) was there a little irregularity in length or strength, but these defed 
might be removed by acclimatation and systematic selection of seed fro: 
the best plants. 

BuRiuar. — The native cottons of Burma are, on the whole, oi poor qai 
lity, but some of the strains have a fairly long staple, and are equal in valt 
to the best Indian cottons, and only a little inferior to “ middling " -Iniei 
can. The most widely cultivated variety in the dry, central tracts ( 
Burma, is “ wa-gale ”, or " wa-pyu ", which supplies of the total ptodn 
tion of the country. Then come " wa-ni ”, with red fibre, grot™ on a smi 
scale for local use where " wa-gale ” is cultivated, tlie two being oftenmiac 
‘‘ wa-gyi ”, a perennial cotton with white fibre, grown to a small extent 1 
hlyingyan, Thayetmyo and Minbu ; “ thinbaw-wa ”, a form of reinamtai 
cotton grown in the Amherst district. From the wa-gyi and wa-gale u 
rietics have been isolated lines with specially high ginning yields, hri' 
cotton is inferior to Cambodia cotton obtained from Madras and now bar 
grotfn in several districts. 
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„ - The Eflect of Selection on “ Kumpta ” Cotton and on the Quality of Its Fibre 

in India. — See No. 419 nf this Review. ’ 

- yields of Different Varieties of Maize in Illinois. ~ burlison, w. i,. and aj.lyn, 

0, H.,inthe University of Illinois Agricultural ExperimerU Staiion, Bulktm Xo, 

pp. 409-424, II Tables. Urbanu, Illinois, August, 1916. 

The experiments described were carried out during 15 years, chiefly at 
Dekalb (Dekalb county), Urbaiia (Champaign county), and Fairfield (Wayne 
county), Illinois, and are still in progress. 

The climatic conditions in the (hflerent parts of Illinois vary greatly. 
The lainfall in the north is 33.64 inches per annum, in the centre, 35.76 
inches, and in the south, 40.25 inches. The average length of the growing 
season is 166 days in the north, 173 days in the centre and 188 days in the 
south. The soil in whidi the experiments are carried out is brown silt 
loam at Dekalb and Urbaiia, and grey sill loam on compact clay at Fairfield. 
The fields have, for the most part, been regularly supplied with phosphate 
rock, limestone, and either farm manure or crop residues. The methods 
iKd ate those adopted by the leading maize growers. 

Northern It.linois. — The exiieriments were started in 1903 at 
jfyrtle (Ogle county), transferred in 191-, 5 to Sycamore (Dekalb county), 
aad, since 1906, continued at Dekalb. The rotation at Dekalb was maize, 
maize, oats and clover. The varieties tested uere Riley's Favourite, 
Reid’s Yellow Dent, Funk’s ip Day, Teaming, Goldmine, Piide of the North, 
Eoone County White, White Superior, Western Plowman, Champion White 
Pearl, Silvermine, Golden Eagle, Farmer’s Intere.st and Lockwood’s Yel- 
low Dent. Western Plowman invariably gave the highest yield with the 
exception of W'ill County Favourite, grown for two years only, and the same 
veriety by origin. The otlier high-yielding varieties growit for a minimum 
of foitr years are itr order of yield, Riley’s Favourite, Griffith’s Early Dent, 
Reid’s ’Yellow Dent, Eeckcr’s Red and” h'trnk’s p Day. 

ClNTRAt Illinois. — The trials reported from Urbarta have been in 
progress since 1901. The rotations wore 1) maize, maize, oats and clover ; 
i) wheat, maize, oats and clover; 3) combination rotation of alfalfa, maize 
jiotstoes and soybeans. Of the 17 varieties tested, Reids’ YTllow Dent 
gave the highest yield of any grown for a mtnimrtm of live years. - Very 
good yields were obtaiired with Boone Courrty White, Champion White 
I’earl, I.eairring, .Silverrnirre arrd Riley’s Favourite, while Goldeir EagU, 
Famier’s Interest, Johrrson County White arrd Beatty's Yellow proved 
highly satisfactory. 

Fifteen varieties were also tested at Decatur, Auburtr, Mattoon and 
Sihley. In these trials Reid's Y’ellovv Derrt was out-yielded by three varie- 
ties, — Funk’s Yellow Deirt, F.armei’s Iirferest and White Superior — but 
the difference was not marked, and the varieties ortly tested for tw'O years. 

Southern Iei.inois. — The tests we.e started irr 1906. The highest 
J'ltlds for a minimum of four years were obtairred with the following vaiie- 
ties in the order given: — Futrk’s 90 Day, Reid’s Yellow Dent, Perrine's 
Wte Pearl and Chinese Poor Land. Sutton’s Favoirrite, Stroutts Red, 
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CEREAL AND PCTISE CROPS — STARCH CROPS 

Will County t'avourite and Western Plowman, though grown for one yea, 
only, promise well. 

Experiments were also made on untreated land at Fairfield, They gavj 
the expected results ; i. e. varieties grown commonly in southern Illinois 
adapted to the soil ont-yielded those which gave the best results under less 
unfavourable conditions. In these trials Champion White Pearl, Pcnine's 
White Pearl and Easterly’s White varieties gave the highest yields for the 
three years Tgii-1913. 

The bulletin concludes with a brief history of certain varieties of maize 

413 - A New Early Variety of Dwarf Maize, Obtained in the Province of Eeggiij. 

Emilia, Italy. — See No. 409 of this Ketiew. 

414 - Indo-Chinese Rice.— ClPlls, G., in Animli-s de Cmzrapkic, Year XXVlr, Nq 

pp. 25-.42. Paris, January 15, iyi8. 

The methods of increasing the production of rice in Indo-China and of 
improving its quality are discussed. Thedifferent varieties grown (" Gocong " 
or “Kadoug”, ''Bauxan" and “ Vinhlong ” or “Longho”) should be 
sorted, both for milling and for exportation. The selection of seed-is pre- 
vented by the hold of the Chinese over the rice trade. The Chinese buy the 
rice in small lots, which they mix for sale. The only method of opp^ingthis 
practice would be by founding European factories which would insist m 
sorting when buying. 

At the exhibition organised in igii by the Colonial Institute of Mat- 
seilles were 796 samples of rice from Cochinchina, together with informa- 
tion on their origin, yield per acre and weight of grain per bushel. An inves- 
tigation into the commercial value of the hulled rice showed that, besides 
very many valuable varieties, 14 at least, qualified as very valuable, were 
particularly mentioned because of their commercial qualities. The value 
of the white rice of 19 varieties was stated to be equal to those quoted at 
los, to 15s. per cwt. 

Special stress is laid on i) the usefulness of improving the quality 
and yield by the choice of seeds from the best native varieties (a iiietbod 
superior to the introduction of good foreign varieties, for this is often difficult 
and the introduced varieties degenerate rapidly) ; 2) individual seleutioa; 
3) the-use of pure and pedigreed lines ; 4) the improvement of the crops. 

Cochinchina produces annually over 2 million metric tons of paddy oi 
3 7°6 650 acres of rice field.s. If an increase of 20 % of the present yield 
were obtained, the annual gain would be 400 000 metric tons, representing 
a value of about £ 158 590. The annual production of about 5 iiiilHen 
metric tons of the three rice-growing countries of the Union (Cochinchina, 
Cambodge and Toirkin) would increase by about i million tons, worth, at 
the normal local price of paddy, £ 396 500. 

415 - The Composition of the Potato Plant at Various Stages of Development.- 

R.UK.ey, J. T, ,-ind Robertson, W. C., in Yfe /ourn il nl the Depart men! of t 

yictoritl, Vol. XV, Pt. 2, pp. 641-655 -p 2 figs. Melbourne, November, 151; 

Object of the experiment. — Ths experiment was carried out to deter 
mine ; — i) the rate of assimilation of food from the soil ; 2) the relative 
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j^portion of each of the principal elements contained in the plant at 
.jrtoiis stages of its growth. 

Mdliod. — The crop was growm in sy.nthetic soil composed of 13 parts 
)irmin sand, 2 parts clay loam surface soil and i part well-rotted farmyard 
naanre. When well mixed its composition per 100 000 parts was, nitrogen 
03, phosphoric acid 22, potash 82, lime 201, magnesia 55. It was put in 
Jjall 18 X 18 X 18 inch hardwood boxes, each of which held 130 lbs. of 
i,il, The potatoes were planted 4 inches below the surface, and the boxes 
ilaced in the ground, their top being practically level with the surface. 
;jre was taken to ensure good draining and the plants were well 
tattfcd. Each box received as fertiliser: — superphosphate '/j oz,. 
inBioniam .sulphate i oz., dried blood I oz., potassium .sulphate V, oz. 
[he jwtatoes were planted on December 17, 1916. All the potatoes were 
if the Up-to-Date variety and their average weight was 75 grams. When 
he plants emerged a top dressing of A'j oz. of sodium nitrate per box was 
ippiied. Eater each box was mulclied with buffalo grass {Bmhloe 
’achioi-ies) cuttings, and the surface soil was kept loose throughout the 
leriod of giowUh. 

Hmesls. — The harvests were at inter\-als of approximately one month 
« Table i). The total period of ripening was 124 days. Care was always 
,iksti to collect the whole plant without damaging or tearing the root. 

ResuUs. — The re.snlts were remarkaBly tinilorm in the duplicate sets 
tom each harvest, they are summarised in the following tables. 


Totai, dry uytier in the plant. 

Taw.e I. — Yield oj dry mailer at various slaves oj grovJh. 


Date of harvest 


Grams of dry matt* r 
per plant 


Dry matter per acre 
(ijooo plants per acre) 


Haiiloi Tubers Roots Total Haulm Tuliers Roots Total 


lb. lb. lb. , lb, 


4t. ijamiary 29) ... . ^ 49.41 3.44 

S'l (February 23) . . . 15^.90 I47.10 

iMarth ^b). .... 219.50! 352.35’ 

i-tl-Miich 30). . ■ . . 213.00’ 423.40 


6,29 5914 1741 121 221 2072 

14.32 320.32 5600' 5184 504 u 28d 

T5.31 587.16. 7285 12418 539 20692 

10.70 647.10 6506 14921; 377 22S04 


I'Anijc II, -- Appi'oxi}iiatc acre ^reen icei^hf of potatoes at the different 
harvests. 

ist. jnd. 3rd. 4th. 

tons cwt. qrs. lbs. tons c»1. qrs. lbs. tons qrs. Its. tons cwt. qrs. lbs. 

of tubers 

P^fiicre ... u 406 8 13 2 8 20 15 3 4 24 18 3 o 
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Table III. — Approximate percentage production. 



H8rv«t 



Root 

: " 

Haulm 
, % 

Tubei 

% 

IRt 




i 

11 

83.5 ; 

.C8 

:nd 





3.5 

42 

55.0 

3rd 




! 

0-3 

23 

77.0 ■ 

4th 




1 

— 



lOo.Q 


Table IV. - 

• Analysis of seed sets at various harvests 



Aveiage 
■ weight 
ot drj- • 
matter 

Nitrogen 

Pijosphoric 

add 

Potash 

Lime 

sia 


' (I’m. 

% 

gat . 

% 

pjn - 

% 

gm. 

% s 

Original tet 

■ ■ 14-95 : 

I 35 

0.20 

0.32 

0.048 

2.84 

0.42 . 

0,10 O.Ij 

At ist, harv 

st. • 12.17 • 

0,70 

0.09 

0.29 

: 0.035 

‘i-ta 

0.50 

D. V, n. «, 

At 2Ud. B 

• ' 9 - 6 i i 

1.52 

0.12 

0.28 

j 0.027 

bf.'i 

0.45 

ti. c, 11, e, 

At 3rd. B 

. • , 5.S0 ! 

t -75 

0.10 

! 0-33 

0.020 ■ 

4.90 

0.28 

n. 0. 11, e, 

At 4th, » 

• • 1 4 - 7'5 : 

1 

2.04 

O.IO 

; 0.43 

0.022 

515 

0.24 

D. e. I’.e, 



n. 

c. = 

not es.imatcd. 





The results in these tables show distinctly that the potato plant dw! 
not develop in a uniform manner throughout the period of its growth. Ilf 
development of the root practically ceases at the end of the second nwnrt 
when 93% of the root are already formed. The development of the haulm 
ceases after the 3rd. month ; only the tubers continue to grow during ik 
4th. month. During the ist. month the plant produces 9 % of its total 
dry matter, 50 % during the 2nd., and gi % during the 3rd. TluistheWt 
of the potato really includes three cycles — preparation (it is here the plant 
needs assistance), production, maturation. 

The re.sults obtained by the authors agree with those obtained hy H. 
WiLE.ARTn and H. Romer at the Ducal Agricultural Station at Bembtig, 
Anhalt (Germany), in 1903-1904. These workers carried out experiment! 
on a much larger scale to determine W'hether, during growth, the potatc 
plant returns part of its food to the soil. 

The principal results pray he summarised as follows : — 

i) The 3 essential plant foods — nitrogen, potash and pho.'ptf'" 
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TariK V. - Chemical composilion of the potato plant at the different 
harvests {total dry matter) 


Composition, per coot. 


Yield ill lbs. per acre 
{13 000 plants per acre) 


' W'”- Potash lime M.ig»e.:Nltro.' Pk^phorlc ,, Mogoc. 

^go add $ia gen acid 


4.82 

1.02 

7 «i .5 

1.69 

1-25 

1 62.g 

13-3 

91.7 

22.1 

w 

0.93 

6.23 

1.62 : 

1.08 

164.2 

390 

261.7 

68.0 

2.47 ^ 

0.36 

4 - 5 * 

2.18 

1. 16 

.' 43-3 

20.9 

265.7 

126.5 

1.99 

0.33 

3-74 

2.33 

r.T4 

.112.2 

18.6 

210.9 

I 3 I .4 


TubitS. 


r.98 

0.97 

4.55 

0.15 

0.22 

1.8 

0.9 

4.2 

0.14 . 

0.20 

c -79 

0.82 

2.98 

o.to 

0.14 

69.5 

31-9 

115.8 

3-90 

5.40 

1.68 

0.66 

3.08 

O.I I 

0.19 

156.4 

61.5 

2«S6.9 

10,20 

17.70 

1.80 

0.69 

3.20 

0.15 

0.20 

: 204.9 

77-4 

358.9 

1O.82 

22.40 



• 


Rootx . 





2,60 

0-75 

3-70 

1.30 

0.76 

4-3 

1.2 

6.0 

2.1 

1-25 

2,02 

0.S3 

2.12 

1.27 

0.66 

7.6 

3-2 

8.0 

4.8 

2.50 

1.72 

0.35 

r.52 

1.40 

0.73 

6.0 

1-4 

6.0 

5-7 

2.90 

r.88 

0.40 

0.82 

1.31 

0.71 

5-3 

i.i 

2.3 

3-7 

2.00 





Wtole 

plant . 





4.22 

0.99 

6.53 

k 5 

1. 10 

69.0 


102.0 

24-3 

17.8 

2,85 

0,87 

4-55 

0.9 

0.65 

241.3 

74.0 

3 ^ 5-4 

76.7 

53.3 


0'54 

3.60 

0.9 

0.56 

306.7 

83.8 

55«7 

142-4 

88.8 

1.S6 

0.56 

3-32 

0.9 

0.52 

319.0 

97.0 

573.0 

152.0 

90.0 


' umiii/ n, .idvMacej ..i .kxvHnp^sit.ou d.iikuUy was cxpcneiiml m coiinamg 
tie root 5 at the 4th. harvest. The lofs was about 30 %, which would make the analytical 
iiesobtained from the 4th. hirvcst of the roots about equal to those obtained from the 3rd. 


^ — once absorbed by the potato plant are utilised, no migration 
ni the plant to the soil taking place. 

2) The critical period of growth is the first 6 to 8 weeks. 

3) rile greater part of the prosphoric acid enters the pdant at the early 
of .growth, concentrating in the haulm, and then playing an import- 

1 part by migrating to the stolons for tuber formation. 

4) Totash and nitrogen play a consistently even part throughout 
- growing period. 

5) Practically the whole of the root development takes place during 
• Urst 2 months. 
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Taels VI. — Pl/mt-food ratio in the roots at the different harvests 


Harvest 

Pho^ork ; 

acid 

Nitrogen 


Potash ■ 

Utne 

^^dgacsia 



Ha'ilm. 




1st 

I 

4-7 


7.0 

1.6 


and. . . . 

I 

4-2 

j 

6.7 i 

1.7 


ird 

' 1 

6.8 


12-9 

6.0 j 

32 

4tli. . 

1 I 

1 

66 

i 

11-3 

7-0 ; 

33 

1st ! 


2-0 

Tubir&. 

4-8 

0.15 

0,2 

2nd 1 

I 

2.2 


3-6 

O.I 

0.2 

yi 1 

I 

2-5 


4.6 

0.2 1 


4th. . . . ! 

I 

2-3 

; 

4.0 

0.2 1 


ISt 

1 1 

3.5 

K'y>:s. 

5.0 

1,8 ^ 

1,0 

2ad 

1 

2.4 

1 

2-5 

15 

0,8 

3 rd 

I 

5-0 


44 

4.0 

2,0 

4tli 

I 

A-1 


2.0 

. 3,3 

t,S 


T.ACLR \TI. - t^olubk plant-food in the potato haulm at the ditferent Imii 



Nkrogco 

Phosphoric acid 


Potash 

Harvest 

' % 

of total 

% 

of total" 

% 

9., 


soluble 

in plant 

soluble 

in plant 

soluble 

of total In pl.i;it 

19 t. . , . . 

■ ' 1-55 

32 

0.81 

80 

7-13 

110 (lijiprt'X' 

2ncl . 

. : 0.80, 

20 

0.671 

72 

5-34 

86 ( .1 

3rd. 

0.77 

30 

027' 

75 

4 50 

100 { » ) 

4 tli. - . 

. 0.42 

2t 

0.27 

- 80 

3-54 

too ) ) 


6) Haulm development is most active during the first 2 months 

7) The amounts of lime and magnesia assimilated by thepotatopt 
seem to bear a definite relation. 

8) The very young potato tuber is richer in phosphoric acid than 
semi or mature tuber. 

g) Phosphoric acid and nitrogen present in the seed set arelai! 
utilised for sprout formation (25 % for the former and 50 % for the lad 
Potash, apparently, is not utilised directly. 

10) The results of the experiments taken collectively show I 
the plants must be manured during the first month. 

11) Potatoes can be grown on poor sandy soil provided that avail 
plant-food in the form of artificial fertilisers and farmyard manure arej 
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:ioiisly applied. In siicli easesthe quantity and quality ofthe produce may 

^jv be favourably compared with that from the best potato soils 

12) The value of the dried haulms and roots may be compared to 
arKvard manure m favour of the dried l.aulms, I ton of which supplies 
I times as much nitrogen and phosphoric acid, and about lo times as much 
Kitash as l ton of farmyard manure, 

13) The composition of the potato tuber under experimental condi- 
ions may be influenced in so far asthe phosphoric acid content is concerned 

14) During the growing period the potato plant ntilises pho.^pboric 
ckI, nitrogen and potash, m the proporticnof 1,4,6, i.e. ipait of phos- 
iboric acid to 4 parts of nitrogen to 6 paits ot potash. 

,6 - Methods ot Applying Fertilizer to Sweet Potatoes. - dcibi, c. f,., !,i ti,e Vni- 
vmity !>/ ’“inois A-j-tallural ExpcrimcH! Shtlnm, BuUdin No, 18S, pp. .68-2;8, j Figs, 

() Tdblcs. UrbvTiia, III, April, 19J6. ’ 

Fertiliser experiments with sweet potatoes were carried out during the 
ve years r9ro-rtjT4 at Anna, in Union Comity, the most important sweet- 
.otato growing centre. Eight plots, each 66 X 20 feet, were used ; two of 
hese (plots I and 5) were control plot.s, three (plots 6, 7, and 8) wWe fer- 
.lisctl under the ridge, and three (plots 2, 3 and 4) W'eic fertilised broad- 
3 it, each with:— r) home mixed fertilisci (2 parts by weight of steamed bone, 
■ith 12.5 % phosphoius, 2 parts of dried blood, with r4 % nitiogen, and i 
art potassium sulphate, with 42.5% potash) ; 2) 640 lbs. manure, contaiii- 
ig 10 lbs, nitrogen, 3 lbs. pliospliorus and 8 lbs. potash per ton ; 3) 16 lbs, 

[ steamed bone. 

The potatoes harvested were graded according to the local method 
ito "table” potatoes (i* 4 inch or more in diameter, of good shape), "seed” 
otatocs (of good shape and rather .mialler than the first class), and" strings ” 
lelicicnt in .size and shape). The average yields obtained were : — 


Plot 

Table potat<>«, 
litislel-i per acre. 

Sec <3 poUtoea, 
bushels pe> acre. 

Strings 

% iu weiijhl table p< 

I 

-ft.o- 

,85.17 

24.29 

- 

' 9|I0 

33 - 3 * 

20.93 

3 

106.42 

.33.S2 

20.74 

4 

^ 9 * .5 7 


20.57 

,5 

bo.f)6 

30-03 

26.57 

'' 

103.28 

29.12 

25-41 


I,^O.C }2 

-28.13 

19.26 

JGO.7Q 

33.38 

20.76 


As the price of sweet potatoes varies according to the season in which 
sy are maiketed the results given have been based on two set prices 
ja cents per bushel for the table grade and 25 cents per bushel for the 
'd grade ; 2) 73 cents per bushel for both grades (price of stored potatoes). 
^ All the fertilised plots g.ave higher unit yields than the control plots, 
c only manure and steamed bone under the ridge gave a sufficiently great 
■lease to bring in any appreciable profit when the cost of the fertiliser 
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and the elements left in the soil are taken into account. All the treatments 
supplied more of the elements for which they were used than was removed 
by the crop. Manure applied under the ridge not only gave the highest net 
returns, but also left more fertiliser value in the soil than any of the otliei 
treatments excel, t manure broadcast. Manure also leaves considerably more 
organic matter in the soil than docs any other fertiliser. 

Conclmions. — All the fertiliser treatments tested in the experiments 
increase both the unit yields and the percentage of table potatoes. Witl 
the possible exception of the home-mixed fertiliser, higher percentages ol 
table potatoes are produced when the fertiliser is applied under the ridge 
than when it is broadcast. When considering the advisability of any of 
these treatments, the prices likely to be received for the crop should be taken 
into account, as the higher these are, the greater is the profit made on tit 
fertiliser. 

A large proportion of the fertiliser remaiins in the soil for the next crop, 

417 - Grasses and Other Fodder Plants of Victoria, Australia. - AunAs, j. w,, i„ re 

Jmnml of the Dcparlmcnl of A''riculiurl of Viclotia, Vol. KV, Pt. 12, pp, pi--;,, 
3 Tables, 3 Figs. Mdl«inrne, December. 1917- 

Native fodder grasses. - The native grasses of Victoria belong to 
i;,6 species, divided among the following 49 genera : — 

Panicum, species; Cham<ur(iphis, 2; hachne, i; OpUsmenus, i; Sclarid, 
fiHex, 2 ; Tra gus, i ; Scurachne, 3 ; Zoysin, 1 ; Imp-.Tata, i ; Pollinia, i ; Uplums, 2 ; //twnf- 
thia, I ; Andropo-on, 8 ; Chrysopo^on, 2 ; SQr;ham, 2 ; Anthisliria, 2 ; Alopaima, 1 ; Tdm 
rhcrta^i) Micro}acna,i\ Hicrochloe,! ■, 6 ; Slipu, iz\Dichclachne 2 \ 

A mphipo'^on, i ; P(tppophoru 7 n, i ; Sporobolus, 3 ; A ^TOSlt\ 3 ; Dfyt’M.vj'rt, 7 ; DmehampM , : ; 
TrisAum, 1; .4«/so/>o,’0», i; DanlhotiitJ, ft; Cynodon, i; Chloris. z; ElcHsiur. i ■, 
Cflyccria, 5; Dipinchnc, 2; Trioidia, i; Distichlis, 1; Bromtis. i; 7; Elfm- 

phofua, I ; Trirhaphts, i ; At^ropyrvn, 3 ; Artindn, t. 

All are fairly well distributed throughout the state. The most valua- 
ble and nutritious grasses amongst them are 15 species of Panicum, S of 
Andropogon, 7 of Deyeiixia, 7 of Eragrostk (some of wlticb are remarkable 
for their resistance to drought), 4 of Glyceria, 2 of Anthisliria, 2 of Chhm, 
2 of Diflachne, 4 of Poa (one of which might be used for the manufactiue 
of fibre), 3 of Sporobolits (one of which could be used in pafer-making). 

On the other hand, there are a large number of undesirable graaors, 
covering, in some places, a wide area, depreciating its .stock-carrying capa- 
city. They' are : — 

Stipa chxanliiSima-, S. flairscens ; S. Icrclifolia] S. eremophila ] S. seliwea; SJ-aX 
iimnni; S. ncmiliulii; S. McAlpinei-, S. Mitrlhn; S. scmibarlata ■, S. f iiftcrf. 'is ; S 
,/!oh:s ; 5. scabra; Arib'.iita armaria-. A, Behriaaa ; A, leplopada -, A. -eapan^ ; .1. 'iCJi ' 
A. caiyciaa ; Triodia irrifaas, th s last chiefly ou account of its sh.'irp-po ntCil i.. 

Native.pasture grasses : — 

AndTObo;mi pcrlusas, pitted gra.ss; A. affinh, crown lie.irrt grass; .1 li-'ror'!!!, W' 
pentine grass; A. sericeus, sdky blue grass; Ai;ropyrum scabrum, coniniou wheat griiss; .i» ' ' 
tina imberbis, kangaroo grass ; Chluris Iruncata, windmill grass ; C. aticalaris, lesser slai iJav 
Cynodan Dadylon, Indian couch grass; Danthnnia ptaiMiata, Wallaby grass ; /koi/"-" 
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long lia'r grass ; Elcminc cruciatit, finger grass ; Erii;ns!is Bnmn, common 
te grass ; E. pilosa, soft love grass ; Mknhem Mpoides, weeping grass ; Pamettm iemn- 
iii,*, umbrella grass ; P. dimricaUmmum. spi.ler grass ; P. egtisnm, hairv panic grass ■ 
slender panic grass ; P. Icmphaeum coUony pan’e grass; P. MitcUU, spreading 
tie grass. 

jTative grasses for moist soils : — 

CdycmAjltiilans, raanna grass; G. Fordmna, sweet swamp grass ; G. ramiycra, bamboo 
as; Hamrlhria MBipKSia, mat grass ; Imperala annimaua, blady grass; Pmtictim mehn- 
tnm, black seeded panic grass ; driin/Io Phra:ymiit’s, common reed grass ; Microlo^m sli- 
ilis, weeping grass ; IsarJiM mslrulis, swamp millet ; Diplachxe Imui, Im.wn beetle grass; 
ilkim arraosir, swamp Walltiby grass. 

Native grasses for dry soils ; — 

Amphipogm strichK, bearded heads ; .dinrap,-,;,,, 5|x.ar grass ; EM- 

»; 0 II hedge hog grass ;£r(l;roWi!tei(]7(irfn,M illrc love grass; Xmukne Plitrhd- 
Mitchell mniga grass; Pappnphmm myritam, nigger hca‘1; Polliim tuha, browntop ; 
■msimmla, windmill grass; Elcusiiit criiciata, fmger grass; Pmiiaim <gimm, htiiry 
lie grass; P. pnlulim, pallid panic grass; P. tonifosiVutii. imibrella grass. 

X.WIVE GRASSES FOR MNDING SANDS — 

Dislicilis matilimt, sail grass; /mpmi.'l arumtiwaa ; Etdiicn lUU,nilir, cceasl lescne ; 
Itiks kimitus, hairy spinifex ; Spmukdm -jiransais, \'irgiiiiati rat-lail grass; Eoysia pun- 
f, prickly cmich grass ; Hymarlhia fumpmsu ; Cyipulm rhiGyl'-n. 

Daring spring and summer there i.s generally abundant, rich pasture, 
tthe want of it is usuallyfcltinwinter. Ojie of the most common grasses 
Dmtimiti fenicillata ; it is very nntritious and relished bv all kinds of 
ck. Anthistiria imberhis produces little seed, and it is advisable to remove 
ck from it during Sjiring and summer ; if this is done it grows sufficiently 
;li to hide sheep, which like it very much. Stock willingly eat hnperaia 
miimcca, which is also used forthatching. Panicum Crns-Ga/ti attains 
leiglit of 4 to 5 feet, and is most suitable for moist districts. Perennial 
■ Pappophortm nigricans; Eragrostis Brownii; Ampliipogon stricliis; 
mm divaricatissimum (drought -resistant); P. gracile; Mkroloena sli- 
'ks: Hermalhria compressa ; Festuca UHoralh; F. duriuscuhi (composition 
Srassdried at 2120 F : — soluble albuminoids, 0,44 % ; insoluble albumih- 
iSgestible fibre, i7.iS';o; woody fibre, 60.99%; soluble 
*ial matter, 4.01 ; insoluble mineral matter, 2.26 % ; chlorophyll, 

'.iblc carbohydrates, etc., ir.iS % ; the grass contains Cr.gS % of wmter), 

Native wii.d fodder plants other iitiN GR.AMtxEAE : — 

Tri-meli'a suavissifnn, sweet fenu^ivek; Frvdium cy;iU’yuin, blue Hiodiuin; (rirtuiinm 
'cttm, eut-loavcd geranium ; Larafcra f'lckiii, anslTal holly-bock ; £i<:»r;ii' brachialus, aus- 
' c-irrot ; IViinUi ;e variii, variable plantain ; {yrniculatiis, binlsfoot trefoil. 

Exotic fodder pi.ants x.vruRAusED in Victoria : — 
cramint.\e: — There are about 95 species, many of wliieli are uidelv 
itivated. The best are : — 

^‘’^■lyhs "lomcfala; Loliiim pcritmc-, Poa p!\i!p>t>is : Dromu'S ; .Sfrt’/iioH /ni/i'- 

Phleim pmtoisc ; I'calitca cUUior ; Alopicv.r'.ts pnila'.sis ; Cvnosirnw cns!<i'i(!! (droiight- 
^^3111): ^'i/^io-rfln/7iif«j odoraium; Triscftiin /'W.Vn.'Y; Puspul'.ntj di!ii!aium; .l^roslis alba •, 
c^iisum (the two last for damp soils). 
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Ammophila amndimcea and Elymus arenarius are very useful forfixi® 
sand ; both are refused by stock, but are excellent for thatching. ^ 


Acclimatised I^eguhineae and fodder plants of other families : — 

Trifolium repens; T. hybridum; P. pratense; T. fragiferum] T. rcsupinahm-, T. 
tcrranetim ; T. to>n£ntosim; 7 \ glomeraium; T. incarnatum; T. minus -fT. parviilcruif,' 
T. procumbens ; T. siriatum ; Medicago saliva ; M. tribuloides ; M. maculaia ; M. dcnticulatii '■ 
M. orbiculMh ; M. scutellata \ M. lupulina ; Melilotus alba ; M. parviflora; Polerium Stin.vl 
sorba ; Plantago lanceolata ; Kicm sflCtri#; AtUhyllis vulneraria; Onobrychis sa/iva; Tri^oirUi 
orniihopioides. 

4i8-BokkaraorSweetClover(iMe///o<os a/ia) in New South Wales. -BKmmraLij 
in r/w Agricultural Gazette of New South Wales, Vol. XXVIII, Pt. lo, pp. 731-734, 4 g, 
Sydney, October, 1917. 

The fact that Bokhara or sweet clover (Melilotits aJla) is one of the uos; 
widely cultivated fodder plants in the United States, lead to ciiltivatiot 
experiments being made with it in New South Wales, on the Glen Innes aej 
Yanco farms. It is generally a biennial plant, but, in the two districts mes- 
tinned it flowered to a small extent during the first year, and seeded liearilv 
during the second. The abundant florvers are very attractive to bes, 
which give a large yield with it. 

Trials .at Glen Innes. — Sweet clover, sown on September lo, 1515, 
in rows 2 ^2 ft- o" VlO acre, germinated well {75 %) and made gooil 
growth during the dry spring and the summer. The main stem was 1® 
very high, but the secondaiy ones rvere numerous and long. From the first 
year the spaces between the lines were completely filled, and there wasi 
profuse yield of tender, but bitter, fodder. The winter frosts destroyed tin 
aerial parts of the plants, but they grew again strongly.jn Spring. On Xa- 
vember 20 the plants were 3 ft. high, on January 20, from 7 to 8 ft. high, ar.i 
were setting seed well. The ripe plants are woody, and they should k 
grazed or cut for hay when still young. Horses, cattle and sheep ivil 
not eat it green. 

Telals at Yanco. — Comparative trials were made with America: 
seed and seed bought in Australia. The first gave 6.4 times more greet 
fodder than the other. Both are deep-rooters. 

The advantages of sweet clover are ; — it is excellent foFbees ; it eradi 
cates weeds; it is a good green manure; it prepares the soil for lucerne b; 
breaking it to a great depth with its roots and enriching it with thenoduli 
bacteria essential to the growth of lucerne. Its disadvantage lies in 'd» 
coumarin it contains, which gives it a bitter, unappetising taste. Opun«i 
on this subject is contradictory, and it appears that animals eventualb 
become accustomed to it and eat it willingly. 


419 - The Selection of Kumpta Cotton In India. — kouvr, 0. l- in Dcparim ni ai .4.'! 

culture, Bovibay, Bulletin No. 84, pp. 1-2. Poona, 1917- 
Practical advice on the choice of stock plants of the " Kumpta ” variet; 
is given. The plants should have the following qualities: — i) vvell-deiel 
oped stem with many intemodes ; 2) high ginning percentage ; 3) 
with long, fine, strong staple. The plants in which the capsules openpK 
maturely should be removed as they give only little lint of low quality- 
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The seed thus obtained should be sown in lines, all the seeds of one 
ant in one line. At the time of harvest the seed from the best line mav 
; distributed selected seed. These simple methods, which may be 
iopted by all growers, have already given appreciable results, as is seen 
Jow: - 



Yield 

per acre 

Oinning 

; Value 


Kapas 

; Clean cottou 

1 per cent 

per taniy • 


li)s7’ 

, Ibs^ 

, 

— 

’ 

Kumpta” UHsd.'ded , . . 

5f'l 

148 

26.2 

335 rupees ** 

Kumpta” sdected .... 

6t2 

1 I 71 

28.0 

35« » 

• 1 mdy = 784 2bs. — *• j 

silver rufve = 

15 . id. ad fax. 


■■ 


--- ^.7_ — 

— — : 

— — — 



It is seen that selected cotton is superior to uiiselecLcd coUou both in 
dd and the quality of the product. 


o -Arabarior Deccan Hemp, ///h/icus Caanabiaus L, in South Africa. - 

mE-RVA-N'S, I. B., In The South Alnm Jourml of Induilrics, Vol. I, 'So. i, pp. 198-208 
6 Plates. Pretoria, November, 1917. 

Hihisciis cannahinus L., known in the British colonies as Ambari Hemp, 
:ccan Hemp, Gambo Hemp and Bimlipatam Hemp, is called in South 
rica the wild stock rose ” (l). Up to the present it has been practically 
.known in this district as a fibre plant. 

The importance of the cultivation of this plant is pointed out, and the 
tention of farmers and merchants in particular is drawn to it. The 
tanical and cultural characteristics of the plant are described,’ and stress 
d on the value and industrial use of tjie fibre. The results are also given 
an examination made by the Imperial Institute of samples of Hibiscus 
iiuUnus fibre grown in the Transvaal, and these results show it to be 
good quality. 

The extraction of the fibre has been studied in the Botanical Haborator- 
Pretoria, and it has been shown that there would be no difficulty in retting 
ander South African conditions. The length of time required for immer- 
n in water of a temperature varying from i8 to 260 C. is from 10 to 14 
ys. A lo.yto 11.9% yield of fibre of excellent quality has been obtained. 

Before Hibiscus canmbinus can be recommended to growers for culti- 
liou it is necessary' to make a further study of the plant and its fibre, to 
ffstigate the questions of a market for it in South Africa, of the profit the 
wei may realise, and the best varieties to be grown, both as regards 
dd and the quality of the fibre. Such a study would require at least five 
“s and careful investigation both in the field and in the laboratory, 
hscas cannahinus does well in many parts of South Africa, and there 
I*irs no reason why it should not give as good results there as in India. 


UHt’.s the ‘ da”, or of French West Africa. {Ed.) 
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42 1 - Contribution to the Chemical Study of the Nuts of “ Sanga-sanga ” or 

dendron africanum . — PlERAERTS,m the Annales du Musie cdoiiial de Kj, 
scUle, Year XXV. Series, 3, V0I. V, pp. 27-37. Paris, Marseilles, 1917. 

The author (Keeper of the Belgian Congo Museum) has made a cheu 
cal study of the nuts of Ricinodendron ajricanum Mull. Arg. (fam. Bnpjju 
biaccae), sent to him from Ganda-Snndi (Tower Congo). R, ajricamm 
known as “sanga-sanga" in that country, ''^essang ", " engiiessang " , 
" issanguila ” in the French Congo and Gabon, and “ usa Sana ” in theoth 
countries of west equatorial Africa. It is atree some 8o to loo feet highai 
10 feet round, with very spongy wood of poor quality, not even good enoiij 
for heating. Its nuts are about the size of a hazel-nut and weigh from 1,2; 
to 2.400 gm ; with its extremely hard, black shell it will keep a long tia 
The nut has a very' wrinkled surface, and is composed of : — i) i[ 
shell (endocarp). very bard, black outside and milky white inside; 2) tl 
kernel (really the seed), completely filling the shell in sound specimens. 
unsorted nuts give 72 % of shell and 28 % of kernel. The kernel gives 


Moisture % 

Dry roatter S2.36 % 

Total mineTal matter 7.32 % of the dry nwlter 

Total mineral matter Insoluble in water .... 6,70% of the dry mutter 

That is, ')i.53% ol lie tulal nsU for the last two. 


On extraction with anhydrous ether, the kernel gives 55.29 % ofc 
(i. e., 67.3 % of the dry' matter), which corresponds to a content 1 
18.52 % for sorted nuts and 15.48 % for irnsorted nuts. The oil extracti 
is limpid, pale yellow, and of a sweet flavour, leaving an earthy tast 
it has no special odour. It has the following characteristics ; — ' 


Is* 

Specific Wcfyht at — o.»;345 

IjO 

Critical temperature of solution » ti ahs* >lu(c alcohol 90. 2® 

Refractive iii'lc.K at i-i.s* 1.5028 

DolaTlnicliic test C(d = -f 0.0(’ 

Acid indc:^ 0.86 

(calculated as oleic acid, ’t is '•'.13 'vJ,). 

Ttfaumein' test 7'i'‘ 

Bromides insoluble in ether nil. 

Insoluble anil unsiqxuiifuilde fatly acids .... 98.85 % 

Glycerine 9-77 % 

S-aptmificatiou iiide.’S i94-t 

Elaidin test (very* vlscoiu*, brownishycilow 

-Melting point 3^ 3” to sr-S'C, 

S:t|X)niricnti()n point [the melted acids remain in fusion at laboratory temp'r.'. 

(20.C) and only resolidify after two hours). 


The action of the air (and possibly of light as well), on “ sauga-saiij;t 
oil constitutes, as regards the dryirrg properties, a complex cIkW 
problem. As regards the action of iodine, the oil dissolved in clito 
form, used for the polarimetric examination, was poured, w'hile continual 
.shaking, into an equal volume of asaturated solution of iodine in clilorofon 
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jftet a moments the mixture set in a gelatinous mass of such a con- 
sistency that it did not flow on inverting the beaker. 

The refractive index of the oil is higher than that of any other vcget- 
jljle oil known, save abrasin oil. " Sanga-sanga ” oil is a drying oil; it seems 
more drying than linseed, as it solidifies much more quickly. It might well 
be used for waterproofing, as a mastic for caulkiog ship’s hulls or other ob- 
jects having joints needing stopping up, and as mortar or lamp oil. 

The kernel cake has an exceptionally high nitrogen content ; its phos- 
phoric acid content is also very high. This cake would be excellent as a 
fertiliser for nurseries, gardens, etc. If it proves to contain no toxic mat- 
ter, it would provide a first class food for live stock and poultry. 

_ Commercial Onion Growing in Indiana. — swse, c. n. (under the direction of 

WOODBURY, C. G.l, tti Purdue Unis-er^ity A-iTiciilfural Experiment SUUion, Cifcular}^o. 57, 

pp. 27, 12 Fig. Lafayette, lud., September, 1516. 

Onions are grown very extensively on the peat or muck soils of northern 
Indiana, the crop of 1914 amounting to 2 210 325 bushels. 

Good drainage is an important factor in selecting nuick soil for profit- 
able onion glowing. The soil should be well prepared before planting ; 
fflwj growers prefer to prepare the land in autumn. Rolling is of great 
value. 

Potash is the element most deficient in the non-acid muck soils, and 
muriate of potash applied at the rate of 200 to 400 pounds per acre will 
give a very profitable increase in yield with normal prices. Acid phosphate 
at the rate of 300 to 400 pounds per acre can usually be applied profitably 
to the muck soil for onions. The acid muck soils are especially deficient 
in phosphorus, and larger amounts should be applied to them. Nitrate 
fertilizers can seldom be applied with profit to the muck soils; Lime can- 
not be applied with profit e.\cept to the acid muck soils. Manure is the best 
all around fertilizer for onions, but under normal conditions chemical fer- 
tilizers can be applied most economic.tlly to the mnek soils. The manure 
should be well rotted. 

The great bulk of the onions grown on the Indiana muck soils are for 
autumn and winter use, and for this purpose the yellow globe type is the 
niostcoiiimonly grown, althongh the red globe varieties are also very popular, 
the white varieties are grown principally for pickling. Of the yellow 
bpe there are several varieties which are commonly grown. The Southport 
yellow globe is the most popular yellow variety, while the Ohio yellow globe 
and yellow globe Danvers are grown to a lesser extent. Of the red varieties, 
the Southport red globe is most popular, aird the Red Wethersfield and Ohio 
red globe are also grown. Of the white varieties, the Southport white globe 
bpreterred for large, mature white onions, while the white Portugal and 
Sdver Skin are popular varieties for pickling. 

Onion seed should be sown in rows 12 to 14 inches apart at the rate 
“1 3 /2 to 4 lb. per acre as early in the spring as the ground can be worked. 
Sequent cultivation with wheel hoes, and two or three hand weedings are 
httessary. The onions are harvested about September i. The best growers 
average over 500 bushels per acre, which sell at an average of 40 cents per 

[iji-rs-i] 
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bushel. It costs about $75.00 to produce an acre of onions. A large part 
of the Indiana crop is stored. 

Onion sets and pickling onions are grown extensively in Lake couttv 
The culture is similar to that of large onions, except that the small oiiiois 
are produced by thick seeding (50 to 80 lb. per acre). Onion seed isgroni, 
successfully by some of the large growers of Indiana. 

There are three insect pests, namely thrips, maggots and cutworms 
which sometimes cause considerable loss to the onion growers in noithenl 
Indiana. 

The onion thrips {Thrips tabaci) chafes off the epidermis of tlj 
leaves, principally at their base, producing yellowish, gray irregular spots 
on the leaves, later causing the entire leaf to dry up and die. In order 
to spray onion thrips successfully , high pressure (at least ’ 100 lb.) ajj 
a fine mist-like spray which can be directed into the base of the onion 
leaves are necessary. A gasoline ontfit 01 good hand pump outfit eriuippHl 
with a long line of hose and extension rod is the most sati.sfactorv t;p« 
that has been used thus far. The following spray material is vet 
efficient if it comes in actual contact with the insect;— concentrated nicotirc 
sulphate, 5 oz.; whale oil soap, .) lb ; water, 50 gals. The spray should be 
applied when the thiips first appear and the onions are small and easilv 
sprayed. It will probably have to l)e repeated 2 or 3 times at intervals 
of 10 days in order to destroy sircceeding generations as they hatch. 

The onion fly [Phorbia ceparnm) lays its eggs in the sheath of the ciiMc 
when the plants are very small. The eggs hatch in about 10 days and the 
maggots burrow into the bulbs of the onion, causing the loss of the plant, 
Sometimes whole fields are thus ruined. A second and sometimes a third 
brood appears later in the season. Field hygiene is especially important 
in controlling onion maggots. A new method of control devised at the 
Wisconsin Fxperiment Station, is claimed to give excellent resnhs. This 
treatment, called the “ poison bait spray ”, destroys the flies which lay the 
eggs. It is used as follows : — as soon as the onion seedlings appear, the first 
spray should be applied, and it should be reixxrted at intervals of 5 days or 
a week during the period when the flies are present. The spray consist; a 
one ounce of sodium arsenite, 2 '/j quarts of Xcw Orlcan.s molasses and j 
gals, of water. The arsenite should be dissolved in boiling water and th 
mnlasses added and thoroughly mixed. This bait must be applieol, by niearr 
of a whisk broom or of a spray ontfit with a coarse nozzle, in large drop' 
along the rows so that the flies can drink it. After onions have btcoiiic ii> 
fested with maggots, there is nothing that will remedy the diffculty that 
season, but infected plants should be promptly removed an.d htitiedis 
order to reduce the nnmljer of insqcts that will appear the following sc-asuv 
and then the poisoned b.ait applied in time to destroy the flies before they 
can lay their eggs. 

Cutworms cut off the young plants at the surface of the grour.d. Th? 
can be controlled by the use of poisoned bait prepared as follows:- 
50 lb. of wheat bran or middlings, 2 Ih. of Paris green and 6 finely chopped 
oranges or lemons. Then add enough cheap molasses and a little writer to 
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j];e 3 stiff dough. In the late afternoon, as cutworms feed prindpall}' at 
,lit, scatter lumps of this mixture about the size of a marble around the 
fested areas. 

As a general rule the onion growers in northern Indiana have suffered 
oparativeh little loss from diseases of onions. Onion mildew (Pmno- 
ow Schleideni) is the most serious disease and maybe controlled by spray- 
j with Bordeaux mixture. 

I - Methods of Cultivating Trees in Rciation to Soil NitriBcation. - See Xo. 391 d 
, -Extension of the Limits of Cultivation of the Vine By Means of Various Hybrids 

-r.wviri., h- anU TEur.l£, H., in Comph's rendus des Seances de I'Acadmie des Sciences, 
Vol. Cl, XVI, No. 1 , pp. 297-299. Paris, February i 8 , 1918. 

One of the writers, M, I,. DAXtKL, had shown, in 1894 (i), that, in some 
les, certain qualities could be communicated to a scion or to a subject 

i given defects, by gTaftiug on improving subjects. Tlirough this 
onnation, JURIE and Castel obtained noteworthy improvements in 

ii sexual hybrids both as regards quality and resistance to phylloxera. 
;er the death of these two hybridisers, the systematic improvement of 
ual hybrids of the vine was undertaken by Baco (2), who obtained in 
3 way sexual-asexual hybrids or graft hybrids showing considerable 
giess on the original hybrids. Amongst these hybrids, number 24-23, 
iioved by grafting, was noticeable for its carliness, and the authors 
:i!ito grow it at Ille-et-Vilaine. After various trials and faihues, the cx- 
itnent,s made since r9i4 appear successful and conclusive. 

The Baco hybrids (mostly 24-23) of the authors’ vineyard arc planted 
iei unfavourable conditions : the gronml forms, between high buildings, 
road passage unfavourable to the concentration of heat ; according to 
season, the sun only reaches the plantation between 6 and 9 a. m,, leaving 
litween 3 and 6 p. m. Nevertheless, of recent years, the grapes have 
a ripe at the earliest on September 26 and at the latest October 18. 

II better results are hoped for when the same plants are planted on the 
side and exposed to the heat and light from sunrise to sunset. 

The wine obtained is 'agreable to drink, of medium quality and richly 
(Hired. 

Formerly the vine was grown all over Brittany. Since the fourteenth 
Sury, the lim ts of cultivation of the vine has continually receded and 
1 recedes from north to soutli. With suitable plants, the former extent 
tube again attained, especially if cultivation were simplified, as with 
■’ - 4 - 2 ,h by the suppression of grafting, sulphuring and sulphatiiig. 

IF PxxnrL, I,., Creation of Xeu Variclics liy Gralliiig {Compics renelus, Vol- llS, 1894, 

{Aulhois’ noti'}. 

i-l Culture dirtdttc de grtffiige dc h vigne (ivii'Mf Bntonm d<; Boliiniquc, n)’) 
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Analytical characteristics oj the extreme harvests, 1914 and 1917, 


Degrees of alcohol. 


- 

1914 

8® 

3917 

8 . 8 ° 

(I), 

Drv extract 



33-9 

27.20 

- 4’7 

Drv vafUiim extract . - . 



1 1 

3204 

306 




5 

4-32 

2''. 

Suear. 



5 

0.96 

8,fi 

Tot d aciditv, in svlpluniv ; 

ci l . . 


0.0 

6,27 

7.6 

Fixed aciditv .... 



6-1 

5.80 

(mj 

^'olatile acidity ..... 



f >5 

0.47 

0 ; 

Total tartaric acidity. . . 



45 

4-97 

z- 


I'rom experiments cited and others in progress it seems possible It 
the vine might be cultivated over a larger area than the present one. 5i 
an extension would obviously have considerable economic and social m 
sequences. 

425 - Vinitera Grapes in the Stated New York, U. S. A. - .vn-thoxy, x. li,, 
direction of ITedrick, U. P., in ^ao York .\%rlcuifuriil Experiment S/d/iuK, 

Xo. pp. Si-ioS- Ocncvii, N. Y., April, I<)i7. 

For two hundred years vain attempts have been made to grow the Eii 
pcan grape, Vilis vinitera, in eastern America. The end of these attem 
was hastened by the discovery of satisfactory’ native sorts such as Isab 
and Catawba. In the meanwhile, very different results were being sera 
on the Pacific coast where, in southern and central California, the Viniii 
grapes found congenial conditions. 

It has been found that there were four chief reasons for the failii 
to grow grapes in the east : — i) the downy and powdery mildews, 2) blai 
rot, 3) phylloxera, and 4) winter injury. 

Experimental culture of. the European grape was undertaken at Geiif 
Station in 1900 w’hen cuttings or plants of 19 varieties were received. In 15 
cuttings of more than 70 varieties were grafted upon a collection of Slat: 
seedlings ranging from 6 to 10 years old. Satisfactory results were obt.iiJ 
As a result of the work at Geneva cert ain recommendations can be 111; 
for New York state. One of the chief difficulties is to obtain plants of 1 
desired kinds. Such as can be obtained arc not always on resistant ra 
For this reason the grower should know how to graft cuttings on phyllon 
resistant roots such as Vitis vinijera, which can be done eitlier in the iiurs 
or in the vineyard. 

In planting Viniferas less .space is required than with the native soi 
row's 6 ft. apart and plants 6 ft. in the row give satisfactory results, h’- 
east the vines should be supported with the regular 2-wire trellis. Bec£ 
of the necessity of bending the trunk to the ground for winter protect) 


(i) It scemal ol interest U> contrast the analysts of an ordinary wine, harvested))) 
department of I#ot, at B'Haille, right bank of the Dordogne, and made from a mixture o 
ton, Canada, Othello in smallest part, and several other hybrids in very small amount 
1914 analys 5 was made by M. Pehrier ; that of i9t7 by M. C, I<.\URENT 
[Ati-i-ii] 
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a replacing spur should be left at the base of the trunk to use in forming a 
jew trunk when the old one becomes too stiff. The main trunk should be 
carried to the lower wire and 2 fruit canes and renewal spurs provided for. 
pjie young shoots that spring from these canes and spurs grow upright to 
the second wire, when they are pinched off and tied. This gives stockier 
and more mature canes for the following season. Cheap j'intcr protection 
is obtained by bending the vines to the ground and covering with soil. 

The chief value of the Vinifera in New York state is as a home-garden 
grape for the amateur, for the commercial grow'er supplying local markets 
demanding high quality, and for the plant-breeder seeking to obtain im- 
proved varieties. 

Most of the Vinifera varieties have originated in regions with a longer 
season and a much warmer climate than that of New York and many kinds 
included in the tests at Geneva have been discarded because, even in the 
most favourable seasons, they have not reached maturity. 

Tlie varieties are classed in 4 groups : ~ i) Desirable varieties for the 
grape regions of the State for «) the table and h) wine ; 2) sorts worthy nf 
testing in the more favourable parts of the State for a) table and h) wine ; - 
3) kinds still on probation ; 4) varieties of little or no value in the State. 

After having given an historical account and discussed the work at 
the Geneva .station, the author classifies the varieties in the following 
manner ; — 


l) Desmhle varieties for the grape regions of the Slate of New York. 


ii] for Uiblc us-:. 

BakatoT 

(.JoMeu Chitfssclas 
CJiassclas rose 
Chassclas Befson 
('oiler Szagos 
Kuristi Mici 
Ugnaii BLinc 
Muscat Hamburg 
Itarly Black Mur^cat 
MiisCat Saint I.aureiit 
Cftey Pi.iut 
Kouiki 


for tcifit; 

Blue Portuguese 
Beclan 
Kn<!arka 
Mcutiicr 
Black Phuft 
Pi not us PL-nvm 1 
White Pinot 
Tcinluricr 


2) Varieties worth testing in the more lavounxble parts of the Slate. 


b) For iablc u^r. 

Acton 

Cinsaut 

Harly Frankciilbal 
(rradiska 
I irtan 
Mainoloa 
I'fuilsard 


1-.} For H'ins. 

Berzemino (Mar/ciniiK ) 
Caluictte 

Grey Chanchc (Ghaoucli) 
Knuiken Keeslhig (Sylvoner) 
Cargo Saun^ion 
Skinkameiika. 

SjTali 
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3) Varieties still on probation. 

Cafignaiie Oliver de Serres 

Cluirdonnay (Chablis) Qtiagliauo 


I^nhn TrrtHbe (Vaii dcr I^aan Traiibc) 
Malaga 

Slainmolo Topcano 
Maiitiio 9 Pilas 
Monica (Cinaiolo) 

Muscat of Alexandria 
Black IIunfTviriani Muscat 
l^arge E\rJy Black Muscat 

4) Varieties of little or no 

Angclino 

Anuuon 

Black Alicante (Tduck Saint Peter) 
Black J'>ainascu5 
Black Morocco (Kib\-r) 

Black ituscat (Jura Muscat) 

Coruicliou Violet 
I'lhl ng (Burger) 

Terra re 
I-Iame Tofciy 


Savagnin Rose (< 5 e'v[iri!raniij|.,^, 
Red Traminer) 

Semillon 

Servan Blanc (Servant) 

Steinschillcr (Kother Sieinscliait, 

Sultanina 

VaMepenas 

Zlnfandel 

value in the State. 

Fintendo 
Green Hungarian 
Grenache 
Malvasia 
Milvasia Rosario 
Millennium 

Pedro Ximines (Pedto Jinienes) 
Schiraizouli 

Wh’ te Muscat (Muscat TrontiguDai, 


426 - Vine Crowing in Crete. — Scc Xo. 375 of th's Rtruie. 


42 7 - Winter Injury of Grapes in Kentucky, U, S. A. — Sce xo. 384 of this Revuie. 

42 S - The Arboretum of M. P. de Vilmorin at Pezanin (Sa6ne-et-Loire, France), and 
the Results Obtained there. — Moirt r, S., in Cowpies rmdHS dts Sianccs fie V .■icmlmie 
d'A -'riCHltun dc Vrance, Vol. IV, Xo. 5, pp- 175-186. Paris, February 6, :yi8, 

About fifteen years ago JI. PmurPE DE Vilmokev established ii 
Central France, in Cliarollais, at Domirierre-les-Ormes (Ss6nc-et-Uiire), 
a tree nursery for studying on a large scale under forest conditions, the accli- 
mutation and utilisation of the forest and ornamental trees, cultivated 
in his experimental grounds at Verricres (Seine-et-Oise). 

The estate, called " Pezainin ”, is at an altitude of 1276 feet. Forty- 
four acres of bills are at present planted, all of which slope down to a late 
covering 10 acres. The soil is granitic, composed of rock more or less 
worn away by exposure, the finer partions of which have accumulated Id 
the lowest parts and form the vegetable soil. The soil is very permeable, 
very poor in lime and clay, and subject to drought in the sloping part; 
more exposed to the sun. As in many mountains, moist portions are foand 
here and there, giving very vigourous growth. By reason of the alti- 
tude the climate is cold, and there is snow for a great part of the winter 
The first plantation was made in lejog, and planting was continued 
regularly in autumn every year up to 1915. Since the death of M, DE In,- 
MORiN the exjreriraents have been continued by M”' DE Viemokin and tte 
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jthor. Very interesting results have already been obtairted. Over So ooo 
v)Uiig trees have been planted, distributed as follows : 

Trees or busbes with deciduous 

or ptrsisU-nt leaves Conilers 

fnc:al 

fe::es or variclics 

A fairly large number of trees proved insufficiently hardv and inca- 
able of thriving under the harsh soil and climatic conditions 'these disap- 
eared or only live in a weak state. Unfortunately the war has not allowed 
complete list of these treesto be made yet. The winter 1916-17 caused the 
)ss of many trees which had resisted till then, especially of several Amica- 
in imhricata, which froze completely. 

As a rule deciduous trees did much less well at Pezanin than the coni- 
:rs, Searly all the Juglandaceae succumbed; only a ftw' Jtislans Vil- 
minmd managed to take hold in one part of the mirser)'. All the 
:tr}V died. The PUrocarya and Julians which have survived have lost 
11 their stem and are growing in bushes from the base. The Catalpa, Pau- 
anm, some Acer, Aesculus and Pavia, Fraximts, Glediiuhia, Tilia’many 
ushLeguminaceae, and various Rosaceae, are doing fairly well, usually 
rowing from the foot instead of forming a stem. 

On the other hand, certain trees, esjoeciall}’ common acacia, birch, 
oinbeam, and Pknera, n particular, then.oaks, willows, and alders, do 
.ore or less well, accordi ng to the species to which they belong and the place 
.which they are planted ; the depth of the soils, which varies greatly in 
le different parts, naturally has much influence on their vigour. All oaks 
) well at Pezanin, but the ffapidly growing American pecics, especially 
mens cocemea, Q. palustris, Q. rubra, Q. tincloria, etc,, grow as rapidl)' 
ithe willows when their roots find a little depth or fissures in the utidcr- 
oimd rocks ; their colours in autumn are very brilliant. Some Qtierais 
{Q. Uatmfo), grownin a fresh position, have developed exceeding well 
fet having refused to grow for several years. 

Sonic trees that are usually weakly elsewhere, particularly at Verrieres, 
we developed surprisingly well. This is the case with: Dirca pahisiris, 
lecarious " leatherwood " tree, whose branches are so .sniiple that they can 
: rolled up like straps ; with Nothojagus antarclica, wliichgrows almost as 
gorously as an elm, which it resembles by its foliage ; Halesia ielraptera, 

IE ' silver-bell ” tree which flowers and fruits in abundance ; Hamamelis 
'Smica was in flower in November tpry, at planting time ; various R/w- 
'iittdron crosses, planted in numbers in a clearing, have taken root and 
E growing strongly ; on the contrary, A:alea amoena could not re.sist the 
Eat cold, wh 1st UapAnz ilfefrofwi a/hmi! is growing well, being appar- 
idy well suited to the conditions there, 
fu general the conifers, which form the basis of the plantations, have 
the best. Besides the forest trees common to the region, many spe- 
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cies, having found suitable surroundings there, have grown up into 
saplings. Shoots over 3 feet high are not uncommon with the Douglas jj 
Abies balsamea has found so good a position, fresh and with a northern ej 
posure, that some strong specimens planted in 1907 are now nearly jt 
feet high. 

Abies arizonka argentea, the famous " cork fir ” now diffused in Euiops 
for some 13 years, does splendidly ; its thick and conical of habit of grontli 
together with its fineglaucoustint, make it one of the finest conifers in tb 
plantation. Abies grandis (Vancouver fir) competes in height with tb 
silver fir aiidrviiis by its massive branching system which spreads curioiisli 
before it be.gins to thicken. AbiescomolorzmA A. lasiocarpa. are in perfect 
ly suitable surroundings, and are noticeable for their fine stature and thei 
distinctive blue colouring. Abies Nordntanniana, A, cephalonioi ant 
several other sp«cies, do very well, even A. Pinsapo, a southern tree ; on tb 
contrary, however, A. cilicica which begins vegetation early, freezes it 
spring, and becomes stiff and spindle-shaped. 

t Several Piceas succeed at Pezanin. Besides Picca excelsa, grouuai 
a forest tree, the following may be noted : — P. pungens (P. Parryam, 
and its very ornamental glaucous forms ; P. Morinda, whose young ^ooti 
are liable to freeze in winter ; P. orientulis, with its small, close, dark-greei 
foliage, it is very distinctive and grows very well ; P. sUehensis [P.Menzitsiii 
much finer than in the Paris region, ton hot and dry for it during snmmti. 
On the other hand, P. ajanensis does not do at all ; P. Akockiam which it 
w'as long mistiiken, freezes in spring ; and P. Omorica, so remarkable a1 
Verrieres, remains very poor. 

The .\tlas cedar and its silvery form, from which such fine colour con 
trasts were expected, arc weakly and without any ornamental effect. Tb 
slow-growing bushy foliage of the cedar of Ivcbanon seems to indicate thal 
the soil is neither sufficiently deep nor sufficiently fertile for it,’ while tb 
heat is insufficient. 

.The common larch [Larix curopaea) is common in the district, and iti 
wood is in great request for its straightness and its quality, superior t! 
that of forest pines ; most of the other species do equally well there, includic! 
Larix occidenldis, as yet still rare in plantations, and whose braiichesseiii 
more developed than those of the former. But Larix Uptolepis is mml 
better than the related species for the surprising rapidity of its develop 
rnent, which rivals that of the Douglas fir, and by its fine, straight, clea; 
bole. 

Here as elsewhere, the adaptability of the various species of pine seem: 
much more unequal than that of the firs. Pinus sylvesiris and Finns U 
ricio are the commonest in the region, where they are of almost equa 
forest value, the latter giving more wood than the first, but of less value 
at any rate as a young tree. Pinus Banksiana and Pin us rigida do very "vU 
but not so well as P. silvestris ; they areprobably jrreferable to the latte 
for dry places. Pinus excelsa and P. Strohus do equally well in Charollaie 
but tlieir white, soft wood, of low commercial value, hinders their wide 
growth. Pinus densiflora and P. Tliimbcrgii which, in Japan, represent »u 
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s^iv£slris and . Lamio, are of ao foiestal iucerest for the region, for they 
inch and become bushy early, and their branches bend and break easily 
dersnow. Finns ponierosa and its varieties are weakly and its shoots are 
acted by Toriyx buoliana as is the case in many places. Ifost of the 
jer pines do not grow very well, and are only of interest in a collection. 

j „ “Pch-Muh” and " Xun-Peh-Muh”, Trees in Tonkin New to Science, ■ - bu.vgo- 

mr.w.l, ill Bulldin ieommique de I'lndnAini, Year XX, Xcw Series, No, uC, pp. 435. 
,404-1 Pl.ite of 14 Figs. Haanl-IIurphong, Scpti-mber-Oclolicr, 1917. 

The author’s attention was drawn to a Chinese poem, the " Shu-hai- 
” (Song of Great Forests) of Chao-Ou-Pei, who pictures an immense 
.fst composed of trees, the description of which show's them to be Coniferae, 
leinbling the genus Cupressus. The author came to the conclusion 
it these trees were onlytoloe foundinthe mountainous districts bordering 
Yunnan and Tonkin, and came to Chapa (Tonkin) to study them on the 
ot They belong to two species, known locally as “ Peh-Mnb " and 
&m-Peli-Muh 

The conifer “ Peli-ifuh " is a .species a of jiow genus, Fokiertia, formed in 
n by Messrs, A. Henry and Thom.as. The author calls this species Fo- 
mKim'nii Hay, and gives a descri])tion of it in Latin. 

The conifer " Xun-Peh-Muh ” appears to be a new species of the genus 
iKarpusMid belongs to the small section Dxryairpus. The author pro- 
ses to call it Podooarpm Kawaii Hay, and describes it in Latin. 

The forests formed by these two species are found over a considerable 
lain the mountain district (Chapa is at an altitude of 4 920 feet) and have 
rei been cut (i), 

■ - The Forests of the Island of Cyprus is-i .v.i. .wo <i( iMs Rms-. 

I - Fertility and Population of the Sandy Pine Plains of Northern Wisconsin. — See 

N'o, 3S5 of fh'S ReriCii'. 


LIVK STOCK AND BREEDING. 

!-Experimental Feeding of Shsep with Two Poison Plants : Wild Indigo {Stvain~ 
sona luteola) and Native Wild Tobacco (A^/co^/ana suaveolens) in New 
South Wales. — Cr,FL.\^D, J. B. :iiit.nrcDf)N*\r.n, a. if. E..in The Ai^riadHiralGou-Heof 
Vol. XXVIII, Ft. !o, pp. ?.55-;30. Sydney, October, 1917, 

The injurious effects on slieep caused by eating certain speciesofSzt'rtw- 
w, usually called Barling Pea, liave long been known. The species 
::cially concerned are S. ^alegifolia and 5 . Greyana ; 5 . hsserfifolia iu 
indei’s Island, Bass Strait, and S. procumhens or Broughton Pea, in Soutli 
i>tralia are also suspected. Up to the present, analysis lias not shown 
-presence of any poisonous substance in these plants. 

'.'•I Willi n-yaid to the wocmI ami its possible u:<- the author refers the rcmler to the Bui ■ 
(■••mmique dc i'huiochific, New Series, Xo. oS, p. 70S, Scpt.-Oct. 1912., “ Coffin Woods 
Ha-giaiig District”, by BoiriF.tCV, ami Xo. mo, p. 106, Jaii.-Feb., 1913, “Further 
On Cofiin Wooils ”, by Iloxir \CY ami Cii. I,em\kie, in \vhich the authors discuss the 
4 ’rs of the mirth of 'fuiikiii (“ jk-u mf.u”, “clni mou”, clc.), the wooil of whxli is 
'^■ly iiscil hy the Chinese for m.iking their cojlins [Bit.). 
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The Agricultural Gazette of New South Wales has published papers, 
this subject. The most important exireiimental results were those co 
tributedin 1897 by Dr. C. J. -Maetin from experiments in whiclirsix she, 
were fed exclusively on S. galegijolia, salt and Water. He observed t 
symptoms (nervous disorders, anaemia), attributed by herdsmen to fecdj^ 
on this plant. In adult sheep definite symptoms started when the aniin: 
had eaten the plant for 3 to 4 weeks. Under the experimental condiUo 
the sheep lived for about 3 months, but were very weak. Animals wii 
received normal fodder after being fed on S. galegijoHa for 4 to 6 weei 
and before the symptoms of poisoning were fully established, recovei 
completely. If, however, paralytic symiptoms had already occurred 
return to normal food did not cure, but only prevented the animal fn 
becoming worse. 

The poison in S. galegijolia, if there be any, is, therefore, weak a: 
cumulative, or possibly it may cause a " deficiency disease ”. If this seen: 
hypothesis be true completing the ration by foods richin vitaminesimn 
be sufficient to prevent the disease. In the exjreriments described brtwe 
yeast was used as a supplement. The results were not conclusive, b 
seemed to show that the disea.se is not a deficiency one. The e.xperiniHi 
were made with S. luteola, locally called “ indigo ”, at the Coonamtile E 
periinent Farm. Two sheep fed exclusively on 9 lb. per head daily of tl 
plant became ill ; two other subjects which, besides the same ration 
.S. luteola, also received Yi P’ut of brewers’ yeast per day, also became i 
The e.xperiment was started on September i. The first symptoms occi 
red on October ii, a few days after the plants fed had begun to fnictii 
Feeding with indigo was sto]iped on October 27 and normal food suppliE 
One of the sheep fed exetusively on indigo died ; the other of the sai 
group and the two which had also received yeast, improved, and were st 
alive on March 20, though they had the peculiar appearance known 
“ crazed ", 

The same, or a similar, disease is known in America, where it is call 
” Loco disease ” ; it is caused especially by Astragalus nwHissintus a) 
Oxytropis Lamherii. 

Native wild tobacco {NicoHana suaveolens) has long been suspecti 
to be poisonous. It undoubtedly contains active principles capable 
causing serious and, perhaps, fatal results if eaten insufficiently large quaii 
ties. An experiment was started on September 25 at the Coonamb 
H-xperiment Station to determine whether, under natural conditions, elio 
can eat a sufficient quantity of it to cause ill effects. The sheep 
a strong antipathy to the tobacco, and would only accept it chopped 1 
with wheat chaff ; they ate, on the average, i lb. per head daily. Tt 
animals given thin ration till November 27 showed no signs of illness, h 
exirerimental amount of this plant seems, therefore, to be haniiless. 
433 - Parasitic Nematodes in the Belgian Congo. — eau.lkt, a. .mni iiksev, a., t 

Bulhlin dc ta Sociitc de PatholozU cxtdtqur. Year XI, Xo. 2, pp. 82-80, ParA, lAbruan'i 

1918. 

A collection brought from the Belgian Congo by M. Van S.ageghkm at 
studied by him in the Parasitology I,aboratory at Alfort, and another broitgl 
[4JS.433] 
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jgether between 1907 to 1910 at the I,eopoldville Laboratory by MM. 
iB0DE>r and Rodhain', have been used by the writers to make up the fol- 
list:— 

I. — Fam. Steont.yui);E : A) Sub-fani. (Esophjcastomihj!; (Esofhai’a- 
sp. feut of a black monkey) ; (Es. colmibianum (intestine of sheep 

ji goats) : (Es. radkiitm (intestine of cattle). 

B) Sub-fam stron-gyun.* : Strongyl-.is cquims (intestine of horse) ; An- 
jlisloms duoilcnale (man) ; A. raiiinum (dog). 

C) Sub-fam hunostomi.s* ; Bmmlommn trigoiwcepjialmt (intestine of 
jut); B.phkbotmimm (intesline of calves); Nccator amerkanns (intestine 
if man) ; C/iigeria pachyscelis (intestine of sheep) ; Slepkamtrm dentatus 
y_v cavity of porker), 

II. — Fam TRicnos'tRONftYi.TD.iv : Haemonchus contortus (intestine 
if cow, sheep, goat) ; Trichostroiigylm colnbri/omis (intestine of sheep, 

Mt), 

III. — Fam. JlKTASTROxoYtiD^E: Mcgaslroii^ylus elongatm (bronchi 
jig) ; Didyocaulus sp. (bronchi of monkey Macacus). 

IV. •— Fam, A.scarid/E ; .Sub-fam. Asc.uux* : Hclascaris margtmic, 
lestinc of dog). 

V — Fam. OxYCRiDAS; .Sub-fam. osyop-k®: Oxyuris eqiiilotmmasli- 
(S (intestine of horse). 

VI. — Fam. HivTERAKiD,t; : Sub-fam. iieme.\kk.e: Ascuridia pirspi- 
wi (intestine of fowls and pullets); Sub-f.am. subulcrivs: Subulura 
ms (intestine of monkey). 

VII. — Fam. .SfiRURiD.fi: A) .Sub-fam. SetRuiu.'.-^ : Hahroncma macn- 
m (stomach of a mule imported from Tencrifie). 

ft) .Sub-fam. Go.NCLYi.o.N-RMrs'sE : Gon«x!oncma vimtcosum (mucosa of a 
t's stomach). 

C) Sub-fam. Ardukxrim* : Slhpiopliaragm pigmetiMus (intestine of a 

iikey). 

VIII. — Fam. Tuni.AZnD.fi : Oxyspirura ma.nsoni (conjunctival cul-tlc- 
of fowls). 

IX. — Fam. .kcuARiiurfi : Sub-fam. PuvsAuiPTramiE : Physalupkra 
nralia? (stomach of an iguana). 

X. — Fam. DRACUKCUi,lP.fi : Dniciincitlus dahoiiuitsis (conjunctive 
itie of a python). 

XI. - Fam. Fii..ARiiD.fi : I.oa loa (nuan) ; Dmjilmia enrynodes (sub- 
:ar.eoua conjunctive tissue of monkey) ; Sciaria labialo-popilhsii (body 
1 peritoneal cavities of cattle) ; S. egiiim (peritoneal cavity of horse). 

XII. — Fam. TRiCHt'RiD..fi: .Snb-fam. Trichuris*: Tricbitn's avis (in- 
itire of a goat). 

lu II, VAN Sagegiien's collection there are also : some nematodes from 
if animals, still being studied, and also an Exdnsia and ^^J^)'sJ^idlll cf 
f. African elephant; an ac.autliocephalus, Giganiorhynrhus hiruv.dinaccHS, 
Ite intestine of the pig and a trematode, Gastrodisem aegyptmus, from 
< intestine of the horse. 
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434 - The Culture of the Parasite of Epiiootic Lymphangitis and the Experiusm 
Production of the Disease in the Horse, in France. — soquei, a . anri nkcse i, j 

ComP'es rendus rffs Seances de VAiadhttie des Sciences, Year CL,XVI, No, pp, 
Paris, Fcbniary i8, toi8. 

Epizootic lymphangitis {" African . farcy ”) is caused by a sped 
parasite discovered by Rivolta and placed by him in the Blastomycetes 
Crxptococaisjnrcinios:,f. In spite of the researches of 'i'oKisniCE, Marco; 
and SA^'PET.ICK the nature of the parasite was still doubted since, 
late, certain authors considered it to be a protozoou. 

The authors have shown, by their researches, the nature of Rivoi.ii 
cryptococcus by the growth of the parasite as mycelium in cultures wlii 
could be propagated and by the experimental production of the diseasel 
inocirlating these cultures into the horse. The experiments are fully di 
cribed. Further work on vaccination and bacteriotherapy by mear.s 
heated cultures is in progress. 

433 - Immunisation of Goats against Malta Fever by Vaccination. — Scc Xo. js: 

this Jttr iiV, 

435 - Contagious Septicaemia of Swine in Morocco. — Vei.v, ii. (tiboratoirc tic RkI 
chesilu S*rv'c.c duTtyu-vae.' tu Mir 10). in the Bulletin deU Socictidc. Pntlvd'eii'fUif 
Ye-ir xr, Xo. 3, pp. lir-ict- I’nis, telminiy 13, 

Clinical observations have shown that, in Morocco, there exists a vt 
contagions disease of swine, which chiefly attacks young or mid(ile-a§ 
subjects, and is characterised by lesions resembling those of septicacii 
(pulmonary hepatisatioii, tumefaction and haemorragic infiltration of t 
lymphatic ganglia, congestion and haemorragic foci on the skin and seic 
membranes, but without lesions of croup or diphtheria). 

An ovoid haeteriimi, which is probably PasletireUa, was found to 
almost always present in the hroiieliial ganglia, pulmonary lesions, and 
exsudates. 

Experimental study has shown that : — l) this ovoid hacteriuin 
clearly patlio.genic for the pig and, on inoculation it reproduces the diseai 
2) contamination is carried out by freeal matter ; 3) infection takes pi: 
through the digestive or resiiiratory channel, 

Co.NXLUSloxs. — Severe epizootics of swine, with varying symptoi 
and which flourish in certain ])iggcrk s of Chaouia, seem exclusively due t 
Pasteurella, the presence of which can easily be shown in all the sick atiiin: 
The confirmation of these facts by further research would be of .great 1 
portance. These simple infections could then be combatted under g( 
conditions, by means of the usual processes of vaccination, serntlierapy 
hacteriothcraiiy. 

437 - Avian Blood Parasitss of Franeh Guiana. — finoER, MrRCEL{insUiiit Vitysi‘» 
Cayenue), in the liull-.iin Je la S'lciile de Piifh'doi^ie evoUiiue, Year X [, Xo. pih i- 
]’ur;s, relini-iry n, to'S. 

I, — Tryp.axosomes : - Trypanosoma ariUae n. sp., parasite of d 
lanassa viohcea ; T. ardeac var. major n. var., parasite of Ordea certiladi 
Trypanosoma sp,, parasite of Bulorides striata. 
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n, -H aemoproteus: - six uudetermined species of 

atasites respectively aitako sparvierus, Anas moschata, frini^a alricapilla 
lomestic pigeon, Columba rufina, Scops brasiliana. 

III. — Microfilariae : — six undetermined species respectively pa- 
asites of Nyctamssa violacea, Rallm longiroslris, Crypturus cinmus, Pla- 
mliciis pliaeopygus, Ardea coerulescens. 

IV. Spirochaetae : - Spirochada gallinanm, the cause of di.saslrous 
pizooties, devastating whole roosts, and appearing, so it seems, ei ery 4 or 
years. I'owl spirocliaetosis had not previously been identified in Guiana 
ie pathogenic agent wasdiscovered in Martinique by Sixo.vd, Aubert and 
Coc ill 1909 in Brazil by Marchoux and Salimbkw in 1913. 

the author observes that i) according to his obsciv’ations haemato- 
oa are less common in birds ill Guiana than in Tonkin, French Soudan, and 
rer in France (Corsica and Reims region) ; 2) he has never found a 
.tmeytoxon during examination of more than 500 birds, belonging to 
8 species of 27 families ; and as the numerous haematological researches 
t Briiioxx in Guiana, Carini and collaborators in Brazil, and Ituree 
nd Goxz.ai.ES in Venezuela have also always given negative results as 
egards this, it seems doubtful if the genus Leucoevtozoon is really 
epresented in South America. 

38 - Chicken-pox in Poultry, in Canada .- i pton-. ii i:.. in rminu i.j nrii;!.h 

Deptrlmm of Airiciillllrt, Li.r Sh.tk Aoiiirt. p..,iUrv iJit-isim, Circular BuUc'.m N'o. ao' 
pp. 3, Figs. .5. Victoria, j()i; 

Chicken pox is usually accompanied by other diseases sucli as diphtheric 
loiip, canker, and swollen head. As long as the affection stays on the skin 
f the head very little trouble is caused. 

SvitPTOMS. — The disease shown itself in 2 forms: — i) Chicken pox(£ pi- 
Viiima conlagiosusm), causing nodules and ulcers on the head, especially 
11 parts not well feathered ; 2) small diphtheric patches appearing in and 
round the mouth, on the longue, and at the mouth of the windpipe; ii 
fce disease is allowed to develop, the fowl will be prevented from either 
ating or breathing. Tlie patches also appear on the side of the face ; they 
lay reach the eyes and cause blindness. 

PREVEXTivEilEASfRF.s. — The poultry hotise should be disinfected and 
:ept clean ; the poultryruns, the hands and shoes of (hose handling thc- 
tock, should be also disinfected and cleaned. Diseased birds should be 
iolat ed and dead birds burned. Prevent pigeons and other birds from 
talking on contaminated ground and thus spreading the disease. An 
Kdleiit germicide to use in the drinking-water can be prepared by 
.uckly stirring 2 oz. oil of sassafras into 2 gallons water ; pour and mix 
Wy 2 fluid ounces snlplniric acid in tliis mixture ; to use. add one 
allespoonful of tfie mixture to each gallon of drinkingwater. 

Ireatmext. — The fowls should be kept housed during the winter, 
ud the runs covered with quicklime. Change the straw and litter in the 
«ses, burn the dirty straw and disinfect the roosts and drop boards 

carbolic acid. 
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The Poultry Division of the Department of Agriculture of Britisi, 
Columbia have carried out experiments in an endeavour to cure and prevent 
the disease by vaccination. The writer vaccinated about 3 000 birds rangijj 
from five weeks to three years in ^e. Control birds were left in each dock 
40 % died. Some flocks were vaccinated with vaccine made from scab 
only ; others with vaccine made from scabs and cheesy exudate, or from scahi 
and exudate mixed together then attenuated, or attenuated separateh 
then mixed. The best results were obtained with the vaccine prejiared froj 
scabs and exudate ground together then attenuated. With 5- to 8-wctk ol( 
chicks (the majority showing signs of disease after severe chilling)^ gnu, 
results were obtained by injecting vaccine twice at an intena 

of 3 to 4 days. In some very bad cases, expected to die, 2 cc. were iiijecfti 
and complete recovery obtained. No bad effects were noticed, thongi 
3 birds died owing to emaciation before the injection. I^g production wa 
not affected in any way. 

The scabs and exudate should be removed with a sterile pair of scis 
sors and tincture of iodine applied to the exjxised surface. 

The method of preparingthe vaccine is as follows; — One halfgramo! 
chicken pox scabs and exudate are ground in a sterile mortar with 100 cc, 
of physiological salt solution. This material is poured in a flask, stoppciei 
placed in a water bath, anil attenuated at 55 ° ooe hour. Filter iiit: 
a sterile flask and wash the filter with the rest of the salt solution. It ii 
essential that tlic vaccine be used as soon after preparation as possible, 0: 
it will deteriorate and give poor results. 

439 - The Chemical Composition of the Placenta of the Cow. — pcnoeh, f. (Kvscird 

Laboratory in On’anothcraiM.utics of Armcmr Company, Chicago), in Th 
0/ Bioiov,icAl ChemUtry, Voh XXIX, No. i,pp- iy-23. Baltimore, Mtl., I'cbruiiry, \<t:: 

The constituents of the uterine placenta seem to remain conipnrativeh 
uniform throughout gestation, while the foetal placenta varies consider 
ably in composition at different stages of pregnancy. This is wel 1 sliomi b; 
the results obtained by the author aud summarized in the appended table 
The results show that the maternal cotyledons contain less moisture am 
more protein and fats, phosphatides, etc., than their corresponding plactn 
tulas. The older uterine cotyledons contain more potassium and less sodiai 
than the younger, but otherwise the variations in the mineral constituent 
are comparatively slight at the two selected stages of pregnancy. Tl it: youii: 
foetal placenta contains much mote chlorine and considerably mor 
sodium and calcium and less of the other inorganic constituents than th 
older foetal placenta. It is evident, therefore, that chlorine, soilium an' 
calcium are of vital importance in early foetal life. Later, during the rapi 
groivth periods, the amounts of these three elements diminish while th 
quantities of phosphorus, sulphur, potassium, iron, and magnesia inercaa 
The 3 to 4 months old foetal placentulas, which are of a pale pink col® 
contain only about Ys the quantity of iron that is present in the older an 
dark red foetal placentulas. This indicates that the amount of haeiiioglolJ 
in the foetal blood is small during the earlier stages of pregnancy, but ic 
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cases in direct proportion to the growth of the foetus. All the samples 
amined by the author gave negative tests for epinephrin and iodine. 

of the joet al placenta at various phase s oj cestaiim. 

Maternal Mjitemal ' Foctiil Foetal 

placentulas plai-entulas placeniiilas placcnlulas 
(uterine (uterine (foetal (foetal 

cotyledon?) cotyledons) cotyledons) cotvitdons) 
ot of of ‘ of 

. 3-4 months 7-9 months 3-4 months 7-9 luontlis 


fism: 

■‘ra^e KiH- . 

isltire % 

jnleum c'(ht*r- soluble substances. . % 

). in petroleum ether- soluble substances % 
;5]ihfiluies (lecithin) in fresh tissue . % 
iceated f it-frec materUl % 

)i'i!icai‘rJ jM • fr:e fftaieriol : 

■stiire % 

• % 

111 iiitrogoi '>'y 

tdn(SX 6 .-’ 5 ) % 

i^phodc fPjOg). 

ihuric acid (SO4) % 

amif (CJ) 

tSiiuin (K) 

ami (Xa) 

i[Fc) 

duiii [C") % 

incsiuiii (Me) 

‘ Yf’luw, scin k-cah.ii .nu.m. 

"* Dark nrange, sein'snlid. lecithin odcur. 


13.6 

301.6 

10.4 

27.6 

83.20 

82.00 

8S.40 

84.20 

J -45 * 

1.48 * 

o.(^ ** 

0.84 

2 10 

2-22 

2.50 

1.51 

<^•34 

0.37 

0.19 

0.14 

15.35 

1O.52 

10.91 

14.96 

5-55 


7.^5 

-5.05 

0.30 

0.38 

10.25 

9.95 

J 3«7 

13-41 

12.03 

13.18 

82.30 

83.81 

75.9 

82-37 

3-93 

3-77 

3.92* 

3.65 

1-85 

1.79 

i. 5<3 

1.62 

0.17 

0.15 

2. (.6 

0.49 

J.51 

I.71 

1.87 

1-41 

0.85 

n.71 

1.73 

0.96 

0.014 

0.02 

0.028 

0.063 

0.170 

0.179 

0.157 

0-159 

0.115 

o.i27 

0.109 

0.120 


- Fffital Athyrosis : A Study of the Iodine Requirement of the Pregnant Sow. — 
Semr, ICnnis, G. (Montane Xtxpcriineut Station, University of Montana, Borenian), in 
iiic ]mmi of Biuhr^u at OmnUtry, Vol. X.XIX,No. 2, pp. 215-S25, 3 Tables. Baltimore, 

Mardi, lyi;. 

The paper describes an investigation into hairlessnes.s and enlarged 
roid glands, found, in certain parts of Montana, among sows, sheep, 
tie and marcs (i). 

rile author obtained the following results e.xperimentally : — 

An iodine deficiency during the gestation period causes a lack of fiinc- 
“ and hyperplasia of the foetal thyroid, causing arrested development 
tHe foel us. If more iodine wvre fed to the pregnant animals in many 
ts of the United States, their young would be more healthy and rngo- 
't Foetal athyrosis shows that there is a direct relation between the phy- 
lagically active constituents of the thrnoid and grorrth of the epidermal 
*>idagcs. An abundant secretion of the foetal thyroid during the later 
8£s of the intra-uterine life is essential to the normal development of 
foetus. 


(0 See H. March, 191S, No. 303. {Ed.) 
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441 - The Availahility of the Energy of Food for Growth. - modmon, c. r,, h 

o! Biolosical Chemtsiry, Vol. XXXI, No. 2, pp. 389-394 . 3 Tables. Baltimore, August, ij,,. 

Experiments on the use of food have been conducted at the Uiiiveisity 
of Missouri Agricultural Experiment Station, and some data have been ob- 
tained upon the relative amount of the energy of the food which may b{ 
recovered in flesh gained. The animals used were mature beet steers, 
2 or 3 years old, of the Shorthorn breed ; they were as alike in weight, pre- 
vious method of treatment and type as is possible. The ration consisteb 
of 5 parts of mixed grain (8 parts of maize meal and I of cold-piessej 
linseed meal) to 2 of alfalfa hay. 

The digestibility of the ration was determined by digestion trials. 
The cost of maintaining the animals at constant weight was detenninei 
by extended maintenance trials. After the maintenance trial steer i8 was 
slaughtered for analysis ; the other 2 were fattened, steer 48 to prime con- 
dition, steer 121 to a condition of 40 to 50 days under prime ; they weit 
then slaughtered and analysed. Table I shows the composition of the gaii 
of weight. In calculating the thermic equivalent of the fat and protein, 
the value of 5.6776 calories per gm. was used for the protein, and 9.4885 
for the fat. The equivalent metabolizable energy for the ration was 
found by Ariishy’s method (i) to be 3 803 calories per kg. of digcstibli 
organic matte*. The data are given in Table II. 

The metabolizable energy that may be used for production of flesh i 
that amount over anil above the needs for maintenance. Using the averagi 
weight of the animal while on maintenance and the maintenance cost founi 
by trial for each, the cost of maintenance during the full feed period wai 
calculated. The amounts of energy required for maintenance at differetf 
body weights arc proportional to the body surfaces, i. e., roughly to tti 
two-thirds power of the body weights. In previous work (/. Biol. Ckm. 
1916, XXIV, 299) the author has shown that the surface area of a thin 0: 
medium fleshed steer is more nearly proportional to the ‘/g power of thi 
weight, while with very fat steers the ‘/j power should be used. Boththi 

power and the '/, power were used in the calculations (the latter i: 
used in Table II) and a difference of 0.25 % of the net energy cost (2) 0: 

(1} See Ih June, 1915, N'o. 625 {£</.). 

(2) Food which enters the animal body lias a certain amount of total cucigy, called ill 
heat of combustion. This energy is difTerent for dilTcrent feeds. Of this total cnerg} tli 
animal loses part by way of the faeces in the undigested food residues, part by way of ib 
mine in incompletely oxidized bodies, and part by way of combustible bodies voided. Tb 
amount over and above these losses is called the metabolizable energy. Not all of this niela 

bolizable energy is available for the use of the animal body in either maintenance or grovll 

'there is a loss due to the work of digestion, mastication, and movement of the food throng 
the digestive tract. There is also a further loss due to a stimulated metabolism upon ib 
absorption of digestible substances from the alimentary tract. There may be a slightly great* 
muscular activity due to the increased food consumed. All this energy is converted into be 3 

and lost from the body. What is left of the metabolizable energy after these second lossi 

are accounted for is called (he net, or a\'ailable, energy. This may be used for production' 
work, or may be stored in the animal body in the form of protein , fats or other body ‘ 
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jjiind of gain for Steer i8 and 1.5 % (or Steer 48 was found. The true 
Joe would lie between that given in Table II and a value smaller by 
e above percentage amounts. The error could therefore be hardly 
3ic than half that shown, or about 0.75 % of the total for Steer 48. The 
0 in the calculation of the per cent, of available energy would be about 
ijble this error. The error is so small that a more complex method of 
Icidation is not required. 

T.tBl.E I. — Composition oi Gain. Energy Stored in Elesh Gained. 

Steer i;i stc;r 

rwi eainol '■■'imposiUon p,..,, Coopositiim 

of gam of piu 


(cstimiiU-iJ} (cstiDiatcd/ (cilimated) (c»tiinalc<! 

qai. per cent. gin. pttr cent. 

irmitiiply wxight 211726 If/'jco — 

84174 .^'>.7''^ >23,^72 2-}.52 

07O26 46.11 218246 59.40 

irogeu • 3981 1.8S 5 707 1,37 

ilt'iii • 24879 11.75 j5"’67 S.54 

h 4161 1.97 7084 1.70 

osphorup 597 0.28 I 155 0.28 


ergy ill fat, calorics 
crj,y in iirutcia 
tal energy stored ;> 


i'ABi.i: II. Givbn {inii AV/ (.osf oi (niin. 
i\'r Ccul Availahility of lAicr^y. 
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I 26 ' • 
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>s.,u 

i''.v 3 

‘J • 


7. -2 1 

7.01 

gatic nutrients 


3 .WS 

II ^21 

jedi’ile organic milritntp 

. . 

2 267 

7 860 

td'iC’li/.Thlc energy 

. . tlivi ms 

3 OO'-'* 

13519 

per lb, gain 


7 - 7 .t 

M -'-'3 

■^rage \v\ight of aiilmrl 

lb. 

I 041 

1 384 

^■<y I'ci 1000 Hi. for maintcnancf 

. . llicrms 

12.14 

12-73 

til entigy for m iintc-nance 

. . . > 

1 900 

8 646 

srey above maintenance , 

. . . n 

2 000 

4 •‘’73 

above maintenance per ib. of gain 


j.ijS 

5.OG 

recovered in gain 

. . . » 

I 067.6 

2558.1 

tabtiii^able energy reenvered 

O' 

- • .-0 

53-59 

52.49 
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The results of the calculations, given in Table II, show a much high 
productive energy cost of each pound of gain for the very fat steer thau f 
the medium fat steer. Steer 48 gained about 29 % more fat than Steer 12°' 
the productive energy increased in about the same proportion (ay »/i 

In the tissus gained by these animals, one recovered 53.39 “0 of thl 
metabolizable energy consumed above maintenance and the other recoveiei 
52.94 %. Thus it is seen that the energy .saved was about the same in botl 
animals. Since this proportion of the energy is recovered it may be sail 
that this is a measure of the availability and that the metabolizable enem 
of the ration used was 52.94 % available, or net. 

Using the data given by Armsby (Zoc. cii,) the author has calculate! 
that 54.995 % of the metabolizable energy was available, wliicli agree 
very closely with Asmsby's figure (55 %). 

442 -The Feeding of Young Chicks on Grain Mixtures of High and Low Lysine Con 

tent (i). — BUCKNER, G. D., X01.LAU, E. H. and Kastle, J. JI., in Kentucky A'^ticulHiu 

Evperimcn! Station, BulUtin Xo. 197, pp. 21, Tables I\', 16 Bhotographs, 

It has been shown by Osborne and Mendel in an exhaustive seiie 
of experiments on the feeding of albino rats, that lysine is primarily rcsiroj 
sible for the stimulation of growth. The authors undertook a scries o! 
experiments regarding this subject on feeding young chicks using graij 
mixtures containing a low and high lysine content respectively. 

Experiment I. — Two lots of young chicks of mixed breed werechosea 
At the beginning of the experiment the weight in Lot I (lo chicks) wai 
438 gm., or an average of 43.8 gin. per chick, and in Lot II (9 chicks) 33Sga 
or an average of 43.1 gm. per chick. The experiment lasted 8 weeks (Mai 
13 to July 6, 1915) and the two lots were fed as follows : 

Lot /. — received a mash twice a day. morning and evening, consisUiiR of ctiiialiwrUli} 
weight of finely ground wheat, wheat bran, sunflower seed and hemp seed, mo stcutri will 
skim milk ; and once a day at noon they were given'a coarsely grotind mixture of wheat, hemp 
seed and cracked maize. 

Lot II. — received 30 gm. of a mash consisting of finely ground barley, rice, huiiiinyaiKi 
oats, TOO gm. each and 56 gm. of gluten flour, the mash being made with proteindrte Bi lk; 
at noon they received frt>m 30 to 50 gm of a mixture of erjual parts of barley, rice and buniiny. 

On hydrolysis, these various rations gave (by the Van Slyke method) 
the following figures for the lysine content : — 

IrOt I ].„t J1 

Grain misturc Mash Grain mi.xlutc 

3-^*^ % 2-2J % 0-50 V 0-79 


Results. — The chickens were weighed regularly every 6 days. At 
the end of the experiment 5 average chickens of Lot I weighed 2 553 g™- 

(i) See R., February ,5,8, No. 186 {Ed.). 
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Ijleyin Lot 11 weighed 1 195 gm. The average increase in weight was 
i,s 98 gm. for Lot I and only 15.6 gm. for Lot II. This striking differ- 
ice is shown clearly by photographs, which also show the state of de- 
ilopineiit and feathering. Further, the chickens of I,ot I were much more 
Jive than those of Lot II. 

' At the end of the experiment (July 6), the chickens of Lot II were put 
1 the rations fed to Lot I. On July 13, the chickens of Lot II gained 
weight 344 gm. or an increase in 7 days of 41.2 gm. per chick (the pre- 
ois average, before exchange of the rations, was 15.9 gm). 

These results show that while the chickens of Lot I grew normally, 
ose of Lot II were stunted in their growth. This difference in nutrition 
probably due to the difference in the amount of lysine received by the 
lots and possibly to a difference in the quantity and nature of the fats 
the rations. The content in fats was as follows : — 


tail I ut II 


Mash 

Grain mixture 

Mash 

Grain mixture 

13.08 % 

8.21 % 

1.3 % 

I.O % 


It shoiiid be remeMliered that Osdorxf. and Mendel and other in- 
stigators have shown th.at certain of the natural fats contain substances 
lich stimulate animal growth (i). Such fats are found in butter, cod 
er oil, yolk of egg, etc, ; many grains and vegetable products probably 
io contain growth-promoting hits. For this reason it is not safe to e.x- 
iiii the better groivth of Lot I by the better quality of the protein in the 
jd. It thus remains to be determined whether the difference is due to 
fccnccs in the protein or fats, one or both. To throw light on this ques- 
in, the following experiment was carried out. 

Experiment II. — Two dots of 48 White Leghorn chicks, Lots III 
(IIV, were given the same rations as Lots I and II. save that to the ra- 
>n given to Lot IV there was added sufficient butter fat to bring up 
efat content up to that of the ration fed to Lot III (the old Lot I). The 
lal iveght of Lot III (12 chicks) was 488 gm.,or an average of 40.6gni. 

I chick. Lot IV weighed 471 gm., or an average of 39.25 gm. per chick, 
ter 8 weeks, each chick of Lot III weighed on an average 395.6 gm., 
tic in Lot IV, each chick weighed an average of nS gm. Thus Lot III 
owd an average gain pet chick of 277.6 gm. over the chicks of Lot IV. 
fciences in development, health, plumage, etc., were again dearly 
Aed, ami although the chicks ofLot IV were quite healthy, their growth 
C’ obviously stunted. 

At the end of the second experiment the rations were again reversed, 
H striking results : after 3 w’eeks, IvOt III made a percentage g,ain of 

'■) See R,, February igiS, No. 182 (Ed.). 



FEEDS AND FEEDING 


476 

5.1 as against 28.9 for Lot IV. Within one week after reversing the ration 
the external sexual characteristics of the chicks of Lot IV became ni 
ticeable and after the third week were very pronounced. 

Conclusion. — It is evident that the marked differences shown I 
the two lots in rate of growth cannot be ascribed to the fat content of tl 
2 rations, but rather to differences in the amino-acid content of the ration 
and particularly to differences in the lysine content. 

'f he writers emphasise the value of feeding experiments with the chicki 
both from a practical and a scientific standpoint. The financial retim 
from a sound method of feeding chickens would be enormous. From 
purely scientific standpoint the young chicken is very suitable for feedii 
experiments as it reaches maturity in so short a time. 

443 - The Relative Value of Certain Proteins and Protein Concentrates as Supplemtg 
to Maize Gluten. — Osborne. T. B. and Mendel, L B- with the Cooperation of Fexr 
K. L. and W.sefm.vn, A. J. (Laboratory of the Connecticut .Agricultural Esiwint 
Station and the Sheffield Laboratory of Pliysiological Chcrnistryin Yale University, .V[ 
Haven), in The Journal of Biotoj^kal Chemistry, Vot. XXIX, No. r, pp. 03-9;, S Tabli 
r Chart. Battiniore, relirii.nrr, loiy. 

The writers undertook to measure the comparative nutritive poteucj 
of different proteins or protein concentrates. The experiments were ma 
with rats. With inadequate maize gluten as the basis of the nitrogeio 
part of the ration, the following substances were ad^ed to the diet ; - c 
sein ; lactalbumin ; edestin (prepared by extiacting ground hemp seed wi; 
sodium chloride, repeated solution and precipitation by dilution andcoolioj 
cottonseed protein ; cottonseed flour (43.7 % protein) ; milkalbumin 
commercial product containing 54.2 % protein and 23.8 % of ash); be 
tissue (made by dryiug the residue left after thoroughly extracting frei 
chopped beet with water) ; fi.sh meat meal (herrings, 60.5 % protein 
maize germ cake (17.5 % protein) ; vegetable albumin flour (a conuneici 
product, with 74.7 % iwotcin, presumably consisting of the residues fro 
the manufacture of wheat starch) ; brewersi grains (45 % protein) ; di 
tillers' grains (29.4 % protein) ; pea meal (2C.5 % protein) ; peanut me 
(after extraction of oil ; 29.4 protein). It was found that these food mi: 
tures, of approximately the same nitrogen and calorific content, vaiygrea 
ly in their efficienc)’ for promoting growth, in accordance with both tl 
character and the proportion of the protein supplement employed, Tl 
efficiency of these supplements presumably depends essentiallyon their lel 
tive content in lysine and tryptophane ; for the addition of these amii 
acids, either as such, or in the form of proteins yielding them, rende 
maize gluten suitable for growth. 

Of the various proteins employed to supplement the inefficient mai: 
gluten, lactalbumin is by far the most effective. Satisfactory growth is 0 
tained with smaller quantities of this protein than of any of the others i 
corded. The brewers’ grains, distillers’ grains, and " vegetable album 
flour ” were the least efficient supplements used, presumably because of thf 
low lysine content. 

It is evident that the small additions of the more efficient proteins a 
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,lly supplement the maize gluten instead of themselves furnishing all the 
jtein used for growth, because equivalent amounts of these proteins alone 
a similar ration are incapable of inducing a comparable degree of growth. 

Small amounts of a superior protein are often quite as efficient for growth 
larger amounts of a less adequate protein. 

[ - The Nutritive Properties of Kafirin. - jiooax, a. c. (.DeimrimcDt of chemistry, 

Kansas State .AgriatUurol Exiierimcnl Station, Manhattan), in The /ounwl of Riolo'-iral 
Cld’iijo'ry. Voi. XXXIII, No. I, PI). 151-150, 4 Charts. Baltimore, January, 1918. 

Johns and Brewster (i) have shown that most of the nitrogenous 
tt of kafir (the north American variety of sorghum), about 67 per cent, of 
; total protein, is soluble in alcohol, and they called this particular pro- 
n " kafirin ". This protein contains 55.19 % of carbon, 7.36 % of hy- 
)gen, 16.44 Vo “f nitfogen, o.Co % of sulphur and 20.41 % of oxygen. It 
itaius the following dianiiuo-acids arginine, 1.58 % ; lysine, 0,90 % ; 
itidiue, 1. 00 % ; and tryptophane, present. 

Because kafirin forms such a large proportion of the jirotein of kafir, 
(1 because of its increased economic importance for growth in regions of 
lit and insufficient rainfall, its nutritive properties were studied in detail, 

.4 basal ration was prepared containing protein, protein-free milk, but- 
■, starch, agar, and in which kafirin formed practically the only source of 
jtein, This diet was given to rats and always resulted in nutritive failure, 
cordiiigly kafirin was supplemented with other deficient proteins, gliadin 
1 % of the basal ration) and gelatine (10 of the basal ration) or lioth 
3teiii,s together (5 %of each). The addition of gliadin, fora short time at 
,st, barely sufficed to maintain the live weight of the animals; but the 
(iition of gelatine enabled them to grow slowly, while the two pro- 
as together produced more rapid growth than .gelatine alone. It thus 
ais tliat there are at least two limiting factors in gliadin as a source of 
fiein; gelatine supplies one (lysine) and gliadin the other (cystine), 

In further e.xpcriments the following amino-acids were added to the 
sal ration : - tyrosine, cystine, tryptophane and ly,sine, either separately 
mixed individually with lysine. It was found that the addition of 
.'ptopliaiie and tyrosine did not increase the rate of growth of the rats ; 
the contrary, however, the addition of lysine plus cystine produced 
irked increase of growth, T’he author concludes that the limiting fac- 
ts ill kafirin arc lysine and cystiiic. In addition, the data obtained 
»w that lysine is indisiwiisablc for llic uuiiiitcnaiice of young animals. 
inOK.XE and -Mexdke (1914) wore of the opinion that lysine is necessary for 
iirtli but not for maintenance, because rats receiving gliadin as the sole 
nice of imiteiu in their ration maintaintd their live weight unchanged, 
t failed to grow, and because it was then thought that gliadine contained 
lysine. The method of V.AX Si.ykk showed that gliadin contained 
average of 1,33 “/o of lysine. Kafirin contains o.go “j, of lysine, but it 
ims tliai lysine is completely wanting in zein. 


Id See R,, February 1917, No. 126. {Ed.) 
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445 - The Influence of the Stage of Gestation on the Composition and Properties 

Milk, — Palmer, L. S. and Eckles, C. H.,in the Journal of Dairy Science Vo/ 

No. 3, pp. 185-198. Baltimore, September, 1917. 

The question of the influence which is exerted by gestation on the cn® 
position of cows’ inilk has received practically no attention from an exneij 
mental point of view. This paper presents data bearing on this questio 
consisting in complete analyses of the milk and milk fat throughout the et 
tire lactation period of ten cows which became pregnant at various stage 
of their lactation period, of one cow which was farrow and the comply 
analyses of the milk for three of the ten cows throughout a subsequcn 
lactation when they were kept farrow. 

It is well known that the percentage composition of cows’ milk ati 
the constitution of the milk fat, as shown by physical and chemici 
constants, undergo certain definite changes a.s the stage of lactation progres 
ses. These changes are usually particularly marked at the close of laj 
tation. Since under normal conditions, nearly all cows are bred at stm 
stage of their lactation period, it is difficult to determine how much the faa 
of pregnancy or the stage of gestation contribute to these changes in tli 
composition of the milk and milk fat. 

The completeness of the data for the lactation periods of the espeii. 
mental animals has made it possible to compare the composition of the mill 
and the milk fat at any stage of lactation with the average composition foi 
the entire period. Inasmuch as the date of breeding of the animals occurrei 
at different stages of lactation for each of the animals it h,ns been possiWt 
to ascertain at what stage of lactation the composition of the milk and milt 
fat for each animal showed permanent changes from the average, and to 
note, at the same time, at what stage of gestation these changes took place, 
It seemed probable that there should be some uniformity among the dif- 
ferent animals with regard to the stage of duration of the factor contri- 
buting the strongest influence upon the composition of the milk. Tahiila 
tion of the results from this standpoint revealed the fact, that perman- 
ent changes from the average composition of the fat occurred several 
weeks sooner, on the average, than similar changes in the percentage com- 
position of the milk. 

An examination of the data on the average composition of the milt 
for the entire lactation period in comparison with the composition of the 
seven-day composite which showed the first permanent change, from the 
average, and the stages of lactation and gestation -when this change occur- 
red, shows a close relation existing between a change in the percentage com 
position of the milk and the stage of the lactation period, particniarly vitl 
respect to the relative stage of lactation. 

The data fail to reveal, however, that the changes in the composition 
of the milk bore any- constant relation to the stage of gestation. Similci 
results are obtained on ex,imination of similar data for the physical and cheiiii 
cal constants of the milk fat. Although the rdations betvveen the change 
in the constitution of the milk fat and the stage of lactation is much less con- 
stant, the same result holds true with respect to the relation to the stage ol 
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eslation- It would appear that some other factor may have been partly 
■sponsible for the changes in the composition of the milk fat. 

' Still more substantial evidence in regard to the influen.ce of the stage 
f gestation on the composition of milk is furnished by a comparison of the 
imposition on corresponding days of two lactation periods of the same cow, 
nring onii P^^tiod of which she is pregnant and the othci farrow. 

An examination of the data available for three of the cows shows that 
lie same shrinkage in milk flow and the same changes in the composition of 
he milk occurred at the end of the farrow lactation as took place at the 
of the pregnant l.ictation, but at a somewhat later stage. 

The conclusion drawn from the data presented in this papier is that ges- 
itiondoes not exert any direct effect upon the composition and properties 
f cows’ milk, but that gestation may affect the compiosition indirectly by 
astening the close of lactation, which is the impoortant factor involved in 
he changes in the composition of milk as lactation advances. The charac- 
rtistics of the milk as the end of the lactation approaches are high concen- 
latioii of protein and fat, and frerpuently a lower concentration of lactose, 
he fat of cows' milk is characterized by great deporession of the saponifi- 
ilion value and Reichert -.Meissl numlxr, and great increase in iodine value 
nd melting.poiiit , In addition, data which have not \ ct lieen published are 
resented on the influence which gestation e.xerts upon the composition of 
liman milk, indicating that under normal conditions gestation exerts no 
iflnence on the composition of mother’s miik and that the marked decrease 
1 the percentage of all the solid constituents of the milk reported by an- 
iher investigator as accompanying gestation in the case of human milk 
as not confirmed. 

]f) -TheEflect of Pepsin Whey on Calves. — .'IcIxms, l. T.,iu7 kf Airkutiuml Cjmit 
fi/ Xlw South Vo). XXVin, Pt. u, p. 850, Sydney, Dectiiiber 3, 1017. 

Since pepsin has been used instead of rennet in the cheese factories of 
'ew v^outh Wales, a breeder who had lost calves attributed their death to 
be use of pepsin whey as a food. For this reason the Depattinent of Agri- 
iiltuie undertook an investigation to sec w hether there was any ground for 
bis hypothesis. It was found that pey^in whey obtained from various 
beese factories is often fed t<) calves without any ill effects, and is complete- 
I satisfactory in all respects, provided it is heated to at least i 6 o<^F. be- 
ire use. 

4t • Swine Management in U. S. A, — Kummel. g. m. and ashdrook, f. g, in 

(Innas' Bull din U. S. Dcfyartmcnt of Ai^tkuHurc, pp. 1-3S. Washiugtoi], D. C., 

i^plcmlxT, 1917, 

This bulletiii deals with the various phases of swine production from a 
i^setical point of view, namely : feeding, breeding and management. 
Some interesting data concerning weights of pigs at given ages aie here 

^foduccd. 

Table I shows statistics based on inforniatioii obtained from 12 practi- 
breeders, asked to state the weights of their own pigs at given ages, and 
■1 the same time to name the weights winch they considered pigs ought 
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to weigh at these ages ; the aim being to establish a weight standard i 
swine raisers to work up to. The same table also shows the aveta 
weights of 121 pigs bred and fattened at the Bureau of Animal Industrj- J 
pcrimental Barm at Beltsville, Maryland. The latter weights are shown uc 
in detail in figure i, and it will be observed that they terminate at 8 niontl 
when the animals were marketed. 


T.tui.i; I. — Comparison of pig Heights at various ages. 


ClKS 


Breeders’ pigs 

ExperimcntHl Farm pigs 

Brecdeis’ standard 

(i) Weight at 8 menth?, when marketeJ. 


Average tvcijflits (in !bs) at 


3 months 

6 months 

9 months 

r.’ ir&i;; 

41 

120 

igi 


48 

140 

235 (■) 


O3 


203 

Ml 


Fioi-rkI. — .-Ivi-Yrtpc u'Yi'Wv a'ci^/Us of 121 Jw^s at BiircaHofAvimalJiiimt 
Expcyi7}:ciiial JAirm, BdBviUe, Mil. 



The abscissae Ti:T>re9eiit the number of weeks (i to 3.O since birth (o). 

The ordinates represent the live weights in lb. 

- Blood Fat in Domestic Fowls in Relation to Eg? Production. — i> 

and H. J)., Ill the J'-v.rMi oj Tiiohr.knl Chsnr.^try, \'oJ XXXI. No. 2, PP - 

■20-i, TO Tablc.s Baltimore, August, iffi/. 

The work described was carried out at the Poultry and Clitim' 
Ivaboratorie.s of the Storrs .\gricultural Experiment Station, ConiiectK' 
The natural colour of the body fat of most hens and the fat in egg J'oll 
yellow. This colour is due to a pigment of the xanthophyll group togetl 
with very little of a pigment isolated in crystalline form by WlLtST*^ 
and Escher and proved by P.wiER to be identical with plant xanthopl: 




'le disappearance of this colour from the external parts of the hen's body 
■d the authors to undertake this investigation. There is in the hen a cor- 
dation between egg laying activity and yellow pigment. Blakeslee and 
have shown that when the yellow in the ear-lobes did not exceed 

0 % in a given group of hens the percentage of birds laying was high ; the 
:coiid percentage decreased as the first increased. They concluded that 
'the laying removed the yellow pigment from the body for the production 
,f eggs more rapidly than it could be replaced by the normal metabolism ". 
‘his led the authors to believe that, if the yellow pigment present in the 
f j's body before laying is transferred to the egg yolk, the body fat contain- 
jg the yellow pigment would, in a like manner, pass in the blood from the 
ody to the egg yolk. (It should be noted that, in this pajrer, by " fat ” is 
leant the total ether extract composed chiefly of fats and cholesterol). 

If this be so a hen which lays heavily .should have blood much richer 
ifat than a hen which does not fty. The authors, therefove, studied the 
elationship of blood fat in fowls to ; - i) egg production ; 2) the presence 

1 food in the alimentary tract ; 3) the colour of legs, etc. ; .\) sex. Warner 
lad shown previously that the average amount of fat found in high produc- 
ig and in laying hens is 1.42O %, and in low' producing hens 0.886 %, 
'he results were considered to justify further study. In October, 1916, the 
nthors commenced their work with 12 cockerels and 82 White Leghorn 
ens. The her s had j ust completed their 1st or 3id year of laying, and among 
hem were birds with high, medium, and low records. 

The egg producing records cover a period from Xovember i to the fol- 
jwing October 31. Blood sarnpiles were taken from October 28 to Xovem- 
icr 3, 1916, The results obtained nvie as follows : — 

There is little or no correlation between the amount of fat in the hen’s 
load and its annual egg yield, but the blood of a hen laying at the time the 
ample is taken is much richer in fat than that of a hen which is not laying. 

The average percentage of fat in the 70 hens which had just completed 
heir first year of laying was 0.407; for the twelve i ‘/j year old cockerels 
twas 0.176. Tlie.se data show tliat it is iinprobalile that higli producing 
IMS can be selected merely by aamrdi.ig their blood and determining its 
at content unless accoimf is taken of whe thtr or not the hen is laying at 
lie time of sampling, and also of the season. A 16 hour fast did not seem 
0 decrease the fat content of the blood cf fowls. 

There is a close relation between the colour of the beak, legs, and vent 
nd the percentage of fat in the blood. The birds with pale legs, beaks and 
ti, had a high pcicentage of fat in their blood and a high average egg pro- 
Mion, and vice versa. 'I'bis shows that birds which are not laying store 
iHatlie body cells and, conscqiiciitlv, fheir beaks, legs, and aiii become 
dloiv, the natural colour for all .American breeds and I,tghoriis. 

The average percentage of fat in the blood of the 3 year old hens was 
inch lower than that of the l year old birds. The ixrccnta.ge of fat in 
blood of the male birds was more constant than that of the i year old 
ffls. There seems little diffeieuce between the percentage of fat in the 
of male birds and in that of hens which ate not laying. 
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The principal reason why the blood of laying hens is much richer ji 
fat than those which are not laying seems to be that the fat stored in ti, 
body tissues is taken up by the blood and carried to the egg yolk 

449 - Second Report on the Experiments carried out at Pusa to Improve the Me! 
berry Silk Industry (i).— D e,M. N. (SericuUural Ass'stml, Research lusCliitc.rns 
in. A ~^riculi\irai HL’search Imiifufe, Pma, BulUtlnSo. 7.4, pp. 27. Tables 12. Citkutiii 

Crossing. - Multivoltine races w'ere crossed with iinivoltine rarest 
see whether a multivoltine hybrid race which will yield better cocoons tlij 
pure multivoltine races, can be established. Some success was attained 
multivoltine crosses thus obtained gave better yields than the pure mul 
tivoltine races usually reared in Bengal, Assam and Mysore. It seem 
that it will not be possible to get all the layings multivoltine from a hybiii 
race ; a few eggs from each laying turn uuivoltine but they should b 
destroyed. The loss of these eggs can be ignored considering the advant 
ages gained. 

It was found that, in the case of a hybrid race, if all the yellow coccoi 
were eliminated from each generation, it is easy to get all white cocoons 
but it is difficult to get all yellow cocoons after many generations if whit 
ones are eliminated. 

The following crosses were made : — (Xistari X French) x Mysoit 
Nistari X (JapaneseTtalian) ; Assam X Kistari ; Assam X Chotopoln 
Nistari X Chotopolu ; etc. 

Use of Stimulants. — M. Kawahito, the Director of Aichikew Sei 
culture Experimental Station, Japan, has been reported to get an improvi 
raent in the cocoons of iinivoltine races by immersing the eggs in diiul 
hydrochloric acid. A similar experiment was carried out by the autk 
with a multivoltine race, but better eggs were not obtained by treatraei 
with dilute hydrochloric acid. 

Effect of Feeding. — The yield of silk can be increased by increasiu 
the number of feedings, but the advantage obtained is not proportionate t 
the extra trouble and cost required for the purpose. An experiment vs 
undertaken to find out which variety of mulberry gives the most satisfai 
tory result in the yield and other qualities of silk and the percentage c 
disease in the mother moths. The best varieties were found to be .Vurii 
alba var. japonka and M. alba var. philippensis (both for iinivoltine an 
multivoltine races) and then M. indica. The leaves of the variety ifak 
are very big and hard and not suitable for feeding the larvae. The Bei 
gal bush variety would probably give better results if it were allowed t 
grow into a big tree. All races yield more silk if fed with suitable inn 
berry tree leaves than when fed with bush leaves. Tree mulberry slioiil 
be introduced in addition to bush. 

Ef,sistance to Disease. — a) Pebrine : In a previous report th 
author has shown that, in a climate like that of Pusa, univoltiiie races ai 
more susceptible to pebrine than multivoltine ones. The disease appem 


(i) Tor the summary of the first report, see B. 1915, No. 1071 (£</.). 
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(,ie in May to October than in September to April. The more pebrinized 
j-ings are reared with healthy layings the less the number of cocoons are 
jtaiiied from a rearing. The percentage of diseased moths is more or less 
proportion to the pebrinized layings reared with healthy layings. Good 
ops and healthy layings can be obtained from a pebrinized laying if the 
orms are carefully attended to and if the temperature and moisture-con- 
„t of the air are suitable tor the healthy growth of the larvae. Bad 
ops and pebrinized layings are obtained from a healthy laying if the tem- 
lature and moisture-content are high and it the worms are not properly 
oked after. 

J) Flacherie. - Many moths are attacked with iiacherie during the 
iny season when the temperature and moisture-content are high, It 
as found that eggs laid by moths attacked by flacherie, can be safely 
!pt for industrial purposes though in some cases the cocoons are a little 
ierior to those obtained from eggs laid by healthy moths. 

Hiber\.«ion. — Univoltine eggs should be hibernated for about 
or 5 months at about 350 to 45" F. The author undertook an experiment 
I £nd out whether it is possible to shorten the duration of cold storage by 
.creasing the intensity of cold and to study the effect of intensive cold on 
1C embryos. The results showed that the duration of cold storage can be 
lortencd by the action of intense cold, but that the eggs batch quite un- 
itisfactorily. 

.is regards the indigenous races the author indicates the My.sore race 
i being the best for yield of silk. The Nistari race should be reared in 
,pril or May, the Mysore race and hybrid races from July to October and 
livoltine races from October to March. Of all the univoltine races, Chi- 
:se and Japanese races thrive best in a climate like that of Pusa but their 
eld of silk is inferior to those of France and Italy. The cross-breds be- 
veen Boropolu and foreign univoltine races should be reared in those 
laces where imported foreign races do not thrive well. 

io - Fresh-Water Mussels: Their Exploitation and Artiflcial Propagation in the otheb live 
Rivers of the United States. — R.cVERET-\V.rTlEL. R., io the BuHetin de ta $i.KU’tc stock 
Wr/i.iw/c d' AccUim!dtit>n dc Frunfi', Year I,\'IV, CCo. ii, pp. 427*43$, 6 Fig. Paris, 

November, ti)i7. 

In the inland waters of America, there are hundreds of species of 
esb water mussels (family Unionidac) many of which produce pearls much 
Sed in jewelry ; for this reason, they are considerably exploited in the United 
ktfs. Tile shells are used for making mother-of-pearl buttons. The spe- 
lts mo.st in demand are Qmdnihi eicna, Lampilis aiwdonloiJcs, /.. recliis, 

■ lalliiciosus, L. ligamenliniis, Tritigonia verrucosa, Plagiala sccuris and 
T’lphynoia compUmata. 

For various reasons, especially over fishing, the mussels have been 
'catly reduced in niuiibers, BO much so that various measures have been 
ieposed to remedy such a state of affairs. As these measures do not ap- 
® to suffice, the breeding of fresh water mussels is being considered. 

•Is these molluscs pass the greater part of their larval live on fish (par- 
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ticularly on the gills), the latter will be of great importance in rearing th, 
mussels. 

Researches are in progress concerning the food and other needs of tt, 
fresh-water mussels, when, having left their hosts, they begin to assnt, 
adult characters. 


FARM ENGINEERING. 


,(31 - The Encouragement of Mechanical Cultivation in France. — ViMir ii'/nf, n, , :, , 
in Ministert. ie l'A%nruilurr, Ye.or X.VII, No. 5;, PP- 1 - 2 - Par's, October 16, n:;. 
The French Minister of AgricultiiTe has published an order date 
October 8, 1917, containing the following provisions: - 

Agricultural groupings of at least 7 members, departments, borougt 
mav receive State grants for the purchase of machines for mechanical cult 
vation, provided that they undertake to use the machines themsdve,t ao 
to prepare for and sow cereals with a minimum per machine of an acrea; 
to be fixed in each case, according to the capacity of the machine andti 
nature of the soil. When the machines acquired by the above-meiitionf 
groups consist of a set of at least 5 tractors and material for steam or eltcti 
ploughing, the subvention (acquisition of material and advances for tl 
cost of cultivation) may amount to 50 80 of the cost of the machines, 1 
the contrary case, the subvention may not exceed ’4 or ’ 3 of the co 
of the machines, according to whether the applicant will have recourse 
not to an agricultural credit bank. In regions that have suffered tlirouj 
the war, the maxima may be raised respectively to % or ',4 of the ph 
of the machines. 

Applications for subventions must be made to the Minister of agrici 
ture through the prefect of the department. They will be accompani 
with the opinion of the prefect and the following information obtained 
verified by the director of agriculture ; — the typre and price of maclim 
the rules relating to the conditions under which the machine is to be use 
a provisional estimate for the undertaking ; a report on the geological, to} 
graphical and agrogeological conditions of the region where the maebi 
is to work ; the area to be worked ; the engagement provided for ; the r« 
of the syndicate f or tlie agricultural associations, with the number of meml) 
and the funds available indicated , the bases of the division of common esp 
ses and charges between them; the extract of the resolution of the goaf 
or municipal council for the departments and boroughs ; and, finally, pn 
that the applicants have suffered from the invasion. 

432 - Mechanical Cultivation Tests at Rabat, Morocco, In 1917 . - dessusuc « 

the Journal d' A rrtcullurt pretiqur. Year nXXXII, No. 3, p. 53. Par s, rebru&.-y ,, ' 
The Automobile Club of Morocco has carried out tests of mtchani 
cultivators at Oulja de Rabat from September 26 to 29, 191/ *' 

machines took part, the trials being carried out on compae-t soils gW 
hardened by drought. 

<5* rst] 
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The results of these trials are given in the appended table. 



n. p. 

Depth of work, 
indits 

Atc-a ploughed 

1 > r ;^mr 

I'iicl ur'Kl 

[XT acre 





I’aruftiD 

• rcU'.l 




S'], feel 

giillon.:- 


niiico , • • 



2-J Vj2 

2.yj 

0.22 

i!I . • • • • 


(r-- -p 

2 '» W, 

2.C/.' 

r.'i t 

id. . • • • 

!•} 

breaking-up 


3.22 






iaii , • ■ ' 

'40 

5 —; 

2 i .S''2 

;.i2 


iliae , • • • 


breaking uj> 


— 




s‘.n *!>le 




Notes are given below as regard the ploughs, the quality of work, 
,e best average speed in relation to the area worked per hour and the width 
work. 

AM.iN'CO : 4-furrow, automalic-Ilflin« plough ; ,u;«Uh of work, 40 in. ; very evo-u work ; 
erfii;e working speed, 8186 ft. pc-r hour. 

]5 vll; 3-furrow, antonialic-Jifliug plough, wiilih 0/ work. 40 in. ; g<<,d work; average 
liking speed, 6;/5 ft. per hour. 

roRD; 2-furro\v plough, not sclf-liflin”; width of work, 27 in. ; breaks up stubble fairly 
II, The area worked )xt hour and the average speed were not determined. Tlie Hobd 
idinc euiisisttt of the ordinary fr.air.c with a 1 1 HP. nioMr converted into a tractor. 

Titan'; vfurrow, autonuilic-Hlting plough, width of u-irk, 55 in.; very goo<l work; 
iirage woik'iig speed, ft. jkt hour. * 

Moline : 2-furjow plough ; width of wurk.j,' in. The area worked ix-r hour aud the 
erape speed were not determine!’: the fiu-l-conMimpt'.im iiidiOviUd in the table is 
prtisimdle. 

The area ploughed per hour ami the fiiel-consumptioii per acre agree 
iry well with the results obtained with tiie same machines in the trial at 
oi^y-le-Oralld, France, in 1917 (i). 

ii* The Application of Electricity to Agriculture in France. - Daij.ai. in 

di-^ Siiinces dc V Academit d' .i?,ricult\nf ik l-nxnct, Vol. III. Xo. 41, pp. njs- 
Ui). I’urls, IVceiiilier 26, 1018. 

Ihe author considers the present impoilance of the various uses to 
fiicli electricity may be put in agriculture, and suggests ways of develop- 
!§tlie extended use of electricity on faniis. 

hanuallabour, now of increasing scarcity, shoul Ite partly replaced by 
^^hiiieiy. Great progress has been made by using internal conibustion, 
L'iiud steam engines. Fllectricity, though already used in agriculture, is 
p^anloyed as much as it ought. I'Uectric motors have numy advantages 
f^nnternal combustion engines, which are mucli more generally used in 


^ , X"Vv'!!dn-r I’nr, N.-. I'lSi •nd R. pmu-irv lyiS, V... Rt. - tJ.] 
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agriculture and they are cheaper. However, for mechanical ploughing thtj 
electric motor is superior to the steam engine. But in spite of its (nwlitits 
the electric motor may be less economical. If certain uses of energy couli 
support the present sale prices, for many others (motorculture, threshing ce 
reals) the price of 15 to 20 centimes the kw-hour should not be passed. Fo 
irrigation and drainage works, the tariff would have to be lower, accotdinj 
to the lift rerpiired. Tp lower the sale price, the height of which results boo 
the small and discontinuous demand for farm use, farmers should unite « 
groups comprising enough members to represent current and number 0 
worldiig hours of importance. On the other hand, the State should inten-em 
and use all possible means to obtain low tariffs for farmers. The cnerg 
being supplied at rates suiting the farmers, they should remove the obstacle 
formed by certain methods of farming so as to derive the greatest beiiifi 
from the use of elctricity. 

The foundation of hydroelectric works constitutes one of the most iia 
portant factors in lowering the cost of electric energy. France has, in it 
watercourses, an enormous quantity of latent energy, estimated statistic 
ally at from 4 to 5 million HP. at low- water and 9 to 10 million at ai 
average level ; while the total nominal HP. of steam engines in ITaiio 
amounts to 15 million HP. It follows that the coal beds decrease ever 
year while the water-power remains nnehanged. 

The adaption of watercourses for the production of electricity oiil 
dates back some twenty y'ears. Before the war the total water poucr. 
use amounted to 620 000 HP., of which 380 000 HP. were distributed, tli 
rest being utilised on the spot. Since 1914, the total water pow 
employed or about to be employed, has increased by 400 000 HP. 

The author quotes various technical, administrative or legislative mea! 
ures taken by the Minister of Agriculture to develop the utilisation 0 

“white coal ”. , „ c • , 1 

I'rom the technical point of view, the work of the Services de 
Grandes Torccs hydrauliques often praised by both I'rench and tag 
scientists and engineers, will eliminate the necessity for private indiMdiial 
of long and costly study regarding the exploitation of watercourses. i 

Regarding administration and legislation, the Minister of Agnciiltni 
has drawn up rnles for Communes when about to transfer 
rights and he has put forward several bills attempting to remove the hinc 
ranee caused bv the present legislation to the industrial use of vatErcou-.'|' 
To obtain reduced tariffs for agricultural work, he has obtaiiialtiat 
principle of reduced tariffs in favour of syndicates should be inbcrtcf in ^ 
contracts. The obligation of furnishing current at low prices n P 
vided for in various concessions for works on rivers of the public ^ 
ceded by the Minister of Public Works. The text of a recent bn re^a^ 
all the categories of li’af-erconrses not only gives concession? to 
also to agricultural groupings of any kind. The bill 
requiring industrial concession-holders to provide reserves oi ^ b 
current for agriculture and accords reduced tariffs to all agricultura ^ 
ings of general interest. 
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The Minister of Agriculture also helps to organise cooi)crative societies 
,r the generation and distribution of energy, 'i'he State, in this case, has 
■Iped financially as well as providing for the collaboration of the technical 
Ljts of the Service for agriadtural improvements. The Minister has 
50 profited from the establishment of works founded since the war to 
ifflsify the production of chemical fertilisers. To this end, some contracts 
.(joire that, for a certain period of years after peace has been declared, 
insiderable amounts of energy shall be provided for the manufacture of 
dciam carbide and cyanamide. 

For some years, the electrical distribution societies have completely 
Sglectcd to obtain the custom of farmers. But they Iiave finally realised 
lat if, when commercing work, they were justified in seeking more paying 
idomers (lighting, transport, industry), it would have been better man- 
jement to seek other outlets, such as agriculture, which, by means of lowered 
itifis, would consume that surplus energy which is often to difficult to 
tilise. Accordingly the distributors have decided to do propaganda work to 
iterest farmers iii the uses of electricity in agriculture. Tlie electrical 
iibitiou at Marseilles {1908), the international electtocultural congress at 
ieims (1912). the general agricultural competition of 1913, have greatly 
jiitributed to a more widely diffused knowledge of the application of 
lectricity to agriculture. Some distributing societies addressed the farm- 
rs directly, For example, the Motive Power Society of Refrain, at 
[oiitbeliard, should be mentioned, as it has installed electricity in several 
gricultural villages, under the stipulation that if the consumers were not 
itisfied, the current would be withdrawn and 110 charges made. In every 
a»c the installation has been retained. 

The author thinks that the State slioukl encourage these societies to 
onlinue in this way, by helping to form agricultural associations for using 
iiHgy in common. In this way, not only would the total energy required 
ly farmers increase, but the hours of current consumption would be greater 
iwiiig to circulation established between the associations. hilst distri- 
lating energy among the consumers to as to reduce variations of load while 
acieasirg its duration, thus playing a similar part to the syndical associa- 
ions for the distribution of irrigation water, the association would reduce 
lie concession-holders' expenses and assist development. If new lines 
lave to bo installed to supply the .agricultural consumers, the association 
fill kip to ecpralise the charge on the capital invested by dividing it among 
• large number of consumers. The association has also the advantage of 
tiiyiiig the more expiensive apjaaratus to be used in turn by tlie members. 

The author shows that the State rather than distribution societies 
iliould found these associations. The distributors ini.ght hesitate on account 
ifthctime and capital required and become discouraged by the set-backs 
ikays produced by attempts to unite agriculturists. The State has more 
fov'crlul means of action and it should inten'ene all the more, seeing that 
Ihse collective organs would not only be useful for furnishing energy, 

would enable all sorts of agricultural improvements to be carried out : 
hcsliing in common, co-operative dairies, distilleries, etc. 
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The author also points out the value of State help in sliowing the most 
economic and suitable method of utilising energy, so that all possible faci. 
lities may be obtained from the distributors and full profit from the advan- 
tages given them by law. In the case where the supplying of farms woalj 
require the extension of a distribution network, and the cost would fall uj 
the consumers, the project might be formulated by the technical experts o! 
the Service for agricultural improvements, who would supemse Iheworb 
while the coat would be lightened by subventions and loans from State 
funds. This technical and financial aid would always he given to fanticts 
whenever the utility of forming a special seu-ice for production and 
distribution is recognised. 

It is to be hoped that the co-operative movement, first intended for tin 
coiuinott working of fanii products, with oil works, cooperative wine-cel 
lars, and continued by the common purchase and use of threshing machines, 
will extend to the generation and distribution of electric energy. Thanh 
to the various measures now under discussion, which will be supplemented 
by active propaganda, the agricultural use of electricity will be rapidly de- 
veloped, to the great profit of French agriculture. 

451 - Tractors in the United States. — t, r.itr.ia lu.m the .P/vuVao pun:*! 

in tho U. .S Dtpmlmtnl n' .■l.,r(cu(/n« Expmmrnt SMion Rem.l, Vot. XXXVII, .Vo 

UP- Tabic. Washington, SepU-mlKl, ipi.r. — IE KlNCULMaxw, MAX.inlhc / :ij 

tin; fAitiniltnrc /fo/.-jne. You I.XXXII, Vol. .XXXI, No. 3, p. 30. Paris, Jiuin.itv:; 

I 0 l 3 . 

I. - Tabulated data concerning the operations of 50 large triictois ani 
37 small tractors during 191617. Fifteen of the large tractors used.gaso 
hue and q.t used either kerosene or distillate. 

The relation of horsepower to work is shown in the following table 


Kalins of tnicliTio 
ill\ 


pjoiiglicd 
ill If) llOUI:*, 

acres. 


R-ttiiij; of Itactor#. 
UP. 


.•Vrea 

ill 10 li'nirf, 
;KTCh 


1 !2 O.30 I.V- 3 '> 

.s li. h.' o 25-43 

10 2'> 5u-».i(i 

12- 25 ‘)-0 ' -r* 

II. - M. Ri.nokemann observes that the figures apply to lighter so> 
than those iii France, with more sliallow ploughing, and a longer furrov 
length. So, to obtain figures applicable to France, JI. Ringki.m.vxx malt 
plies the figures given above by 0.7. 

According to the report, 72 holders out of 96 stated that the work ilei 
by tractor costs less than that done by horses. On the other hand, 40 
having tractors of over 30 HP. were in favour of mechanical tractic: 
while two years ago there were only 30 in favour. Amongst 27 m g 
having tractors of less than 30 HP., 33 declared in favour in the previoi 
year, while in the present report only 30 were favourable to mediamc 
cultivation. 
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. . The Conversion ot Motoogrs into Tractors (i). - 1. The ■■shofitW" Auxiliary \va- 

gon. C'"'' X, So. ;a, pp. 8-9, 3 Fig. Paris, ,918. — II. The “Tracford” 

Conversiun Tiiit. ’//Iff Implfmtnl and ^^^tchin^Ty Kadew, Vol. XXXXIII, So. 513 
p. 95S, I Fig. Igitulon, jMiuary i, 191S. 

I _ The SIIOFIELD Co. of Kansas City, U. S. A,, have a useful device 
fiich enables a motorcar to be used as a tractor with only slight chaii.ge. 
tk device consists of an auxiliary wi^ron which is towed on the road by 
he motor car, while the latter is mounted on the wagon in the field. 

ttTien on the wagon, the car is held firndy on a two U shaped rails in 
thich the automobile wheels engage. The back ndieels of the wagon, serving 
IS driving wheels, have each a rim with internal teeth which engage with 
1 gear whose axle turns on a bearing fixed on the wagon ; this axle carries 
I sprocket wheel. Another sprocket wheel is mounted on tlid’liub of each 
:ear wheel of the car. The two sprockets are connected by a chain. The 
:ear ot the car is lifted until the 2 chain drives are sufficiently taut ; then 
Je drirring wheels of the car turn freely, the movement being transmitted 
10 the rear wlieels of the wagon. The front wheels of the wagon can be 
steered by a wheel placed by that of the car, but which turns vertically, 
iccording to the inventor, mounting requires about 10 mimites. 

11. — Another conversion unit to enable a Ford car to be used as a 
liactor, is the " Tracford ”, sold at £ 65 by the Power Farm Sitply Co., 
Priory Lawn Chambers, Ellys Road, Coventry. 

The device comprises a pair of large tractor wheels fitted with remov- 
ible mud strakes, and mounted on a strong axle which is attached to the rear 
iad of the frame of a Ford car. A pair of roller pinions replace the wheels 
jt the end of the Ford axle and these pinions gear with a series of 8 gear 
sections of 7 teeth each, which are bolted to the inside of the tractor wheels. 

The result is a 9 to I reduction in the gearing, the road speed being 
minced V« wliile the power delivered at the axle is increased ninefold. 
' supplementary water tank is mounted over the en.gine, and a water cir- 
ilator automatically prorides forced circulation through the radiator, 
he tractor axle forms the draw bar. 

The ” Tracford ” unit weighs less than 800 lb. ; its axle is of t. 15-ifi 
. solid steel and the wheels have a lo-in. face with angleriron lugs attached. 

l5 ' Fuel Saving. — Stkitm.aiibb, a,, in llie I'urm Implmfut Sots, Vol. XXXIX, No, i, 

pp. .^6-38, Chicago, January 3, 1918. 

While the actual production of petrol in the United States is 6 849 uoo 
illons per day, the Bureau of Afines estimates tliat l 500 000 gallons are 
asted daily through various losses, such as leaky tanks, badly-adjusted 
iikuettors, motors running idle, waste in garages, etc. The Automobile 
hamber of Commerce has suggested methods of economy which are quoted 
dow ; 

1) Store petrol in uudergroim*! steel tanks. I'se wheeled steel tanks with measuring 
and hose. They prcNcnt loss In* lire, evaporation and siulUng. 

2) Uon’t spill or expose jietrol to air — it evaporates rapidly an<I is dangerous. 


(i] See R. June 1917, Xo. 57; and December 1917. 
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3) Don’t use petrol for cleaning or washing — use other materials to remove grcai^ 

4} Stop all leakages. Alwaj'S shut off gas at tank or feed pipe. 

5) Adjust brake bands so as not to drag. See that all bearings run freely, 

6) Don’t let engine run while car is standing. It is good for the starter battery to 
be used frequently. 

y) Have carburetors adjusted by the makers or by automobile companies. 

8) Keep needle valve clean and adjust carburetor (while engine is hot) to use as loajj 
mixture as possible. A rich mixture is wasteful. 

9) Preheat air entering carburetor and keep radiator covered in cold weather to ensure 
belter vaporiaation. 

10) Time spark correctly and drive with spark fully advanced — a late spark increasti 
gas consumption. • 

11) a hot sp-ark ; keep plugs clean and spark points properly adjusted. 

12) Avoid high speed. The most economical speed is 15 to 25 m=lcs per hour, 

13) Don’t accelerate and stop quickly — it wastes gas and wears ont t\Tcs. 

14) Avord aimless and needless use of cars. Do a number of errands in oue trip 

15) Find out the mileage per gallon. Fill tank full and divide odometer mileageb; 
gallons consiuned. 

The author considers these rules at length : He points out that, mtl 
farm engines, carburetor adjustments are easily made while the engine ii 
running, largely by watching the character of the exliaust and the nois 
it makes. Although the last three rules apply to motorcars, the last om 
is useful for a farmer using a tractor. He onght to know how much fiie! 
the tractor uses in plowing a certain field or doing some piece of work 
such as filling a silo. 

457 - Fire Prevention and Fire Fighting on the Farm, in U. S. A.— tm-lev, il e a 

YEiiKES, A. P-, in Un:tc 4 SMcs Dc(>itrtmenl of Asjriculturi rarmers Bulletin No, '/Oj 

pp.i6, 1 Fig., b’bliogtapliy of ii publications. Washington, D. C., Jauuaiy, i;i 5 . 

Organised fire prevention is still neglected in farms, as few farmers havi 
considered the means to adopt for preventing and fighting fires. Yet mil 
lions of dollars’ worth of agricultural wealth is destroyed by fire in tb 
United States each year. At normal prices and with an average crop, tb 
loss is about equal to the value of the potato crop in that countrj'. Tbi 
bulletin is intended to interest farmers in fire prevention on his ('vi 
premises and to urge him to eliminate all unnecessary fire hazards, wiiil 
providing all required facilities for fighting fires. 

The writers consider the common fire hazards and point ont that, a 
regards the spontaneous combustion of hay stacks, the first cut of allalt 
seems to be the most dangerous in that respect. In addition, precaiitloo 
should be taken in buildings where incubators, brooders, evaporators, an 
other equipment requiring the use of fire are housed. 

Farmers' Bulletin 842 of the U. S. Department of Agriculture givt 
directions for installing modern lighting rods. In some instances, farmer: 
mutual fire insurance companies make reductions on the premiums charge 
on rodded buildings. 

As regards methods of fire fighting, water is the simpolest and cheape; 
fire extinguisher ; pails of water should always be placed in every farm bulb 
ing so as to be instantly available in case of need. Water-supply system 

[ 4 SC- 4 it] 
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tich furnish water under pressure afford excellent facilities if the neces- 
jnr hose and connection are always ready for use. 

' Amongst chemical extinguishers carbonic acid is that most generally 
More than 20 firms manufacture soda-acid extinguishers costing 
om to § 12 - They are of simple construction and can throw a stream 
.,,5, 25 to 40 feet for about a minute. These extinguishers can be refilled 
jii used many times. 

Another type of chemical extinguisher consists of a metal syringe filled 
lith carbon tetrachloride, a liquid that only freezes at — 50“ F., and 
illicit, at about 200“ F. .turns into a heavy vapour which covers and smothers 
te fire. It is very useful in extinguishing burning oil, gasoline, or kero- 
■ne on which water or carbonic-acid gas extinguishers have little effect. 
,11 extinguisher of this type costs about S8 and liquid for refilling it can 
eptiichased for about $1.50; it is approved by all fire insurdnee com- 
laaies- 

In Depattment Bulletin 379 of the U. S. Department of Agriculture an 
.toinatic fire extinguisher (i) for use in grain separators is described which 
n also be used for general fire protection on the farm when the separa- 
r is not in use, Besides these t>q)es there are also dry-powder extin- 
ishets consisting of metal tubes filled with powder, and hand-grenade 
tinguishers. 

It should not be forgotten that sand is a very good extinguisher of 
irning oil ; in such a fire, water is of no use, unless applied iu large quaiiti- 
;s, Sswdust mixed with soda at the rate of a bucket of sawdust to i or 
lb. of soda is a good cxtin,gui 5 lier of oil fires, especially if the oil is in a 
■ep container. 

8 - Review of Patents. 

Tillage Machines and [mldem’nis. 
jiads 179 567 — 179 790 CulticTitors. 

inmari: 2: 746 Turf dividing njaclliiie. 

aucc .(85 616 Cultivator. 

485 721 Rotary niouldbor-.i.l. 

485 834 Vineyard plocgli willi adjustable device for cultivating between 
the plants. 

nUcrland 77 205 Sloiorpiough. 

niie! States t 2.80329 Agricultural impleuiciit. 

1 25a 591 taud roller, 

I 250 982 — I 251 06S. Ploughs, 

1 251 19S Rotary lianou. 

1 251 324 Weedcr. 

Jrrtgation. 

nvt 483 7S9 Overhead spraying apparatus. 

Manares and Manure Dislrihuims. 
nail 0 ,j37 .Ajiparatu.s ior grinding bones. 

dl«l States I 250981 — I 521 372. XIanure spre-iders. 

1 251 225 Fettilirei distributors. 


{t| See R., 1916, No. 1208. [Ed.) 
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DriUs- and Seedin'^ ^^achinc%. 

United Stales i 230 -mj? — i 2')0 559. Seed planters. 

I 250 2->8 Maize planter tlHleli coiitrolliug mcchanisui. 

I ^51 021 Miiizc planter. 

C’lftiiral Operaliom. 

United Stales I 230 ;o I Heel uhopper. 

('■•nirol <»/ Diseasts iitt i <»/ P/rttits. 

United Stales 1 Ikdl weevil cxlcrJuiiiator. 

R:’abfrf, .Iforri'r^ tVkl 0 ‘her ILuvidiH^ Machines. 

Canada iraa'.i St'‘'>ker. 

iSao5}. Uuwn trimmer. 

l-'riuiee 1^5 •‘'•d'*. rore-carriar'e for nKnvers, reapers and binders. 

Swit>:erlan<,l 77i.>So Tiylileuitig elaws for sheaf bands. 

, ; cc"') — 77 Mowers. 

United States i .'50 ,147 Ilay rake. 

I :so 71; Shock luiuling au<l uiiloailTiig machine. 

1 jji 37’, Antoiiinbilc luj' rake. 

\ .'51 p>i Com husking machine. 

I C51 |.'5 Pea nut harvesting uiaclnne. 

Machines for Liftin'^ Rod Crops. 
liouiuark Beet lopping and pulling m-aclune. 

United Slates i 250 45R — i :si 36: Iket Inrvesting machine. 

Threshing Machines. 

UJiilt\i States I csi i'‘'7 Thrc.slur»g nuKdiiiic. 

and !mph m:ii!s for the Rrcpamtuai and Storage of Grain, foiido’, e 
Canada ir')t'' 7 i Hay folk. 

17P7A) Sheaf wj’dcetc'r. 
liSooSo Chariot 

France 4^,5 <'>71 Hay baadcr. 

Unites States i :.'')i34 SUicker for hay and the like. 

1 C3'.' 337 Ha>' l<.a<lcr. 

1 C 50 S.'i Hay elevator. 

Tr uii'in j»j;f .Skvr/Hi,' ».'/ .Aitricnltuial Machinery. 

France 1 '^5 .\grIcuUunil motor. 

C'nited States i 250150 i.btidliig mccluuii.sJii foriV;iiaiituraHniplement?. 

1 250 3^1 Power transmission uiedumism for traetiun nuiehiias 
1 250 -pi I LHait e'lunlirer. 


Housin ’ of I.ires'oil:, 

Svvil zeriand 7/ o:'! Halter. 

Ufiite'l St.dcs i 250 35S Feed grinder. 

I i3j 374 Hog trough. 


Canad.a 


Denainrk 


S'>vdzcr!;md 

Dcmnark 
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Poultry 


1 70 707 Hn'oder. 

Dairyinj 

d,57 Chuni. 

22767 Butter Ivuiflling device. 

77 2.33 Cheese jiress. 

I'urious. 


22 06 .| Water v.hc( 1 . 
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,, . TO Construction ol Poultry Houses, in U. S. A. - sceont, w. p., i,i the .Um- iabm 
101 Coi/ege Experiment Simlon, Circular No. 72, pp. 49-69, Figs. ti. noremau UOILDIN'CS 
jbotana, Scptcffiticr, vjiy. 

’llic proper and comfortable housing of poultry is essential to maiii- 
jiu their health and vigour. Abundance of sunshine and fresh air should 
f piotided for, and the system of ventilation should be arranged so as 
3 remove all dampness, while constantly clsanging the air. 

The poultry house should be so high as to allow head room lot the at- 
,iidant. Such low houses are less affected by outside temperatiues and 
[e mote comfortable for the birds. The width of the house more or less 
spends upon the type of roof. For northern condition.s with cold win- 
Ji, the wide house is to be desired. This allows the roosts to be placed 
t tiic back and keeps the birds away from the open front. The sun shin- 
iginto a wide house wanks it more easily. The house should be so placed 
latthe sun shines in at the openings every hour of the day, es[)ecially in 
iater. A good rule for placing windows is to allow i square foot of giass 
II ever)’ 4 birds. The author describes tlie different tv-i)cs of houses, 
iriiig ail details required for the construction of a house i6 x 26 feet, 
he poultry house in use at the Montana Experiment Station is narrow, 
jit. wide and with a shed roof. It has proved fairly satislactory, but would 
JVC been better if it had been built wider. The front of each i)en is pio- 
ded with a door aud two windows, one .glazed, the other of wire netting, 
k wire netting can be covered witli. a curtain to shelter the birds against 
inter cold and summer h.eat. Each i)en is made 12 X 16 ft, thus housing 
) birds, The back wall is 0 It. and the front wall 8 ft. high. This poultry 
311 SC in reality consists of a number of pens joined up in a straight line. 

The details of conslnrction of the houses, wh.ich are particularly suit- 
o!c for Jlontana coirditious, are .shown in figures. 


RURAL ECONOMICS. 

'0 - Cost olKeeping Fsrm Horses and Cost of Horse Uliour In the United States. — 

Cooper, M, VmUd Sitita D:f'jrim':TU .>r A<rUuiiure, Bu{!fltn N'o. yOllkeof 

Fiifm ^tuwgenient), pp. WiisWiiRlgn. D. C., July 9, 1917. 

The cost of horse laboiu Ims a bearing on the net return of ever)' farm 
iitfrprise, but being chiefly made up of items of expense representing 
njterials furnished by the from .mil not involving a direct cash outlay 
i not fully appreciated by farmers who liavc not made a study of the 
tbject 

This bulletin shows how the annual cost of keepiiu,g a fanii work horse 
Jid the cost pet hour worked may be dctemiiiied, and points out that the 
«st per liour worked is the true measure of the profitableness of a horse 
“ its owner. 

The data presented were obtained from cost-accounting records for 
jb horses on 27 farms in three States, namely Illiirois, Ohio and New York, 
hf cost records kept on these farms consisted of detailed daily repiorts of 



RURAI< KCON'OMICS 


494 

all labour and financial transactions, complete inventories and otbei nec^.' 
sary information for determining not only the costs and returns of farj, 
work horses, but also the costs of operation and returns from the ent® 
farm business. 

A detailed summary of the annual average cost per horse, and th 
percentage of the total gross cost represented by each item for the hots[< 
studied in each State, will be found in Table I. 

Tabi.E I. — Detailed summary of average annual costs and credits fier hota 
by States (37 farms, 316 horses). 

Gross Costs 


Item 

Illinois (154 horses 

Ohio {ji horses) : 

New York (go iiotij. 

. — 

$ 

% 

$ 

% 


Feed and bedding 

68.75 

65.0 

76.86 

58.8 

9 J -25 i;.; 

lyabour 

13 'J 9 

13 2 

27-48 

21.0 

22,09 13,^ 

luterest 

7.90 

7-4 

8.66 

6.6 

9-43 

Stabling 

4-95 

4-7 

7,iS 

5-5 

12-98 

Use of equipment 


. 3-6 

5.00 

3-8 

5 'S 5 -y 

Shoeing 

0.86 

0.8 

2.35 

1,8 

4-.56 : 

Depreciation 

3.46 

3-3 

— 

“ 


Net loss on colts . • 

004 

— 

1.24 

I.O 

— 

M'sccllaneous 

2.13 

2.0 

1.90 

1-5 

2 .n') I, 

Total . 

105.89 

100.0 

130.67 

100.0 

159.81 1 V 3 . 

Credits 

Manure 

5-24 

_ 

8.20 

— 

13.36 

Horse appreciation 

Colt profit 

*“ 


2.10 

— 

1 - 4.1 

Total . . . 

3-24 

— 

10.30 


i-i-r 9 

Net cost 

Cost of keeping, less credits . 

100. ri5 


120.37 

_... 

145,0: 


These gross costs and net costs represent the average cost of the mn 
performed by the horse. It will be seen that, with few exception?, eac 
item of cost was greater in Ohio than in Illinois, and still greater i 
New York. 

This variation in average cost is discussed by the writer anahlieai! 
for the different items of cost and credit. 

Kinds of Feed. — The number of kinds of feed used were ii in 
16 in Ohio and iS in New York. In all cases the principal feeds used lyci 
maise, oats, hay, straw and pasture, representing 97 % of the total let 
cost in Illinois, 94.5 % in Ohio, and 88 % in New York. 

Corn was the principal grain ted in Illinois, oats in Ohio and New lor 
The greatest quantity of hay per horse was fed in New York, aird the mo 
pasture per horse was used in Illinois (4.93 months, against 2.26 in Ohio ai 
1. 13 in New York). 

Cost of Feeds. — In Table II the feeds are divided into three classf 
namely, grain, roughage and pasture by States. 
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'fiBlE n. — Average quantity and cost cf grain, roughage and pasture 
per horse by States {27 farms, 316 horses). 



Illinuiis (154 luiTscsi 

Ohio (72 horses) 

New Voik 

90 horses) 


Average 

Average 

Average 

Average 

Average 

Average 


quantity 

COit 

cluaiititv 

COft 

qiiaiititv 

cost 

i)f feed 

per liorse 

per horse 

per liotse 

per horse 

pet lii.rso 

per ho.se 


. lb. 4 500 

Sn.93 

3 317 

$10.71 

2 691 

83^-55 

lougtagc 

• lb. 4 224 • 

IO.I3 

6 

32.65 

9513 

51.20 

'asture 

, . (lays 148 

7.G9 

68 

3-50 

3+ 

I..50 



!)C8.-5 


$,-6.86 


S51.25 


These costs are based on the values of feeds at the farm for feed raised, 
nd on actual cash costs for feeds purchased. The price of corn in Xew 
'orkf. i. as compared with Illinois is 42 per cent, greater, and of oats 36 per 
ent. greater, while the price of hay is only 9 per cent, more in New York than 
1 Illinois. 

It is evident that variation in feed prices had a marked influence on the 
otal feed cost per horse in each State. 

■In Table III are shown the variations in monthly feed costs on three 
idividncl farms, one from each of the three States. 

l«i.E III. — Variation in feed costs, by months, on three individual farms 
situated in Illinois, Ohio, and AVa' York respectively. 


Month 

Illinois 

Ohio 

New York 

— 

$ 


$ 

March 

.S.6.S 

7-7? 

7.0 V 


765 

7-3'> 

7.68 

Mav 

7.34 

8.43 

iy-30 

June 

0.66 

7-30 

10. (-'S 

July 

7.00 

7.30 

:-'n 

August. 

4.70 

6.50 

7-;6 

Sc-[iteiiitK'r 

4.5.S 

6.66 

7-53 

October 

•1-32 

6.29 

6.:.i 

November 

4.67 

5-10 

6.:: 

December 

.1.1(1 

5-70 

6.56 

January 

4.40 

.5-94 

6.56 

Februarv. 

4-M 

6.43 

5-'*-’ 

Average 

>■7: 

6.74 

7.6’ 


Labour costs. — Labour includes the number of hours of both man and 
irse labour devoted to feedin.g and taking care of the horses, cleaning 
dls, hauling feed and sn|>]>lics, and to any other labour performed for 
le benefit of the horse. The hauling of manure from the barn and barii- 
vds is not charged against the horses, but beet mes part of the manure 
Id charged to the crop on which it is applied. ■ The number of hours, 
Id per hour, and total cost per hours of man and horse labour devoted 
I die care of hor.ses is shown in Talile IV. 
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Table IV.— Number oj hours, cost -per hour, and told cost per horses oi !«„ 
and horse labour dfvuted to the careof horses by States (27 farm.s, 31(1 



lllin.ns (t5.| horses) 

Ohio (72 hors*) 

- ^ i.yy 


Cf>st 

Tclal 


Cost T0l.1l 

C'-<t T„r., 


llimrs i>et hour 


Hours 

ocr hour co-.;l 

Hours j-er lioiir c-u' 

Kuiti Cif laliour 

iVnf' 

5 

— 

' Ceiils $ 

— f'Mh V 

__ 

— 

— 


— 

— ^ 

Man labour . . 

85-2 ib'J 5 

13.74 

164.6 

16,00 26.34 

i^z -3 li-i'o 2o,S; 

Horse lalxutr . 

13.1 


8.2 

13.90 r.14 

S.-t ic: 1:, 

T.ilal . . . 




27-48 



Interest on value of horses. — The aver.rjje value ot the horses studied ii 
this work were as follcAvs : Illinois, S 158 ; Ohio, $ 173 I York, S 185 
Stabling Cost. — Thiscnst, calculated on a 5 irer cent, interest on the paii 
of buildings used for stabling horses, varied from 47 cent, of the total 
gross cost of keeping in Illinois to 8.1 per cent, in New York. 

i 7 seo/£ji(!>f«f!H/. — InTlIinois thiscost calculated on a 5 per cent, interest 
on the average investment in harness and miscellaneous equipment usei 
by horses, both cash and labour for repairs, insurance, taxes and depie 
ciation, was about $ 4 per head and $ i and .$ 2 higher in Ohio and Yet 
York respectively. 

Shoeing. — 0 :i many of the farms this expenditure was of minor ini 
pnrtance, since the horses were not shod except when needed for hcavi 
road work nr when used on frozen ground. The average cost was thert 
fore only $ 0.86 in Illinois, S 2.35 hr Onio, but S 4.5b in New \ork. 

Depreciation and Apprecialiun. - In determining depreciation and appre 
ciation in value of horses a yearly inventory value was placed on eacli Imrse 01 
the farm by carefid appraisal and a record was kept of each horse bough 
and sold. ’ Tabic V shows the percentage of horses that apiireeiated i 
value, the percentage that did not and the factors influencing the aggrrgru 
depreciation or appreciation by States. 


TaiilkY. — rercenlagc of giC horses that appreeioled in value, pcrtiHlj'^coh 
did not appreciate, and the factors influcneiii" the aggregate dcprimoi 
or appreciation, ly Stales (27 farms, 41b horses). 



I'vTr 

(.1 

■ A!--D“C- 

h.Tf.Vr 

OMMC'I 

Xr.niq.fc- 

N'.inj- 

I'tr 

of 

Niim- 

lur 

Xuuv 

l>cr 

Niiiii- N 1111 
l,,r l-T '■..•■T 

I'l of 

r»t itc ami numl’er oi hr-rscs 

r i li- 'il 

diili.in 

.leailu 


' ' 


Illinois (!5i horws) 

- i^-75 

Si -35 

3 


3 1 

-■ 0 

Ohio (73 horsfs) 

■ 

7?.n5 


9 

I 7 

i 1 

New York (t/o horses) 

4-95 

91 05 

6 

6 

3 

I 2 

The,lhrc'd States (316 horses). . 

15.60 

St-40 

9 

3^ 

41 

5 d 


The average net depreciation of the gib horses was S 4 -.^^ 
Depreciation varied from 8 11.60 per horse in New York, to an apprro 

I'lSBj 
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,n of $ 210 por 37 ^ farms studied in Cliester County, 

1 the a'^rrage depreciation resulting was $7 per head, largelydctermiiied 
, the practice of farmers in disposing of horses while they are still saleable 
a satisfactory price. On 14 New York farms in rgrg and 31 in rgi ] the 
•ftage annual depreciation was found to be $ 14.03. (rl the 35 farms 
jdied, 12 showed an appreciation of horses. In Rice Orunty, Minnesota, 
.pteciation varied from $ 0.98 in 1905 to $ 15.48 in 1904, averaging for 

0 years $ .5.56 pcr head ; in hyon Comity it averaged f 6.94 and in 
hrman County S 5-82 per head, 

Pfofii and loss on colt account. —Of the -(3 colts fed on the Illinois farms 
uvere born during the years of the survey and showed a loss of 4cents per 
,jh in Ohio 8r.24per head, while on the Xew York fames thecolts showed 

1 jvera.ge profit of $ i .43 pet head. This survey proved that only under 
ivourible conditions is the raising of colts one way of keeping down the 
St of horse labour. 

iiiscellaneom cosfs. — Including insurance, share of taxes, veterinary 
nices and medicine, etc,, varied ftom$ i.i/i on the Ohio farms to J J.12 in 
liiiois. 

Manure. — Horses were credited with only the raamire recovered from 
1C stables andfeed lot, which, was valued at $ i I'ertonbc-fcre removal. The 
,'erage manure credit was greatest in tlie States wIkio the horses were fed 
le largest quantities of grain and rougha.gi and iiasturcd the least number 
[ days, 

rarinficins in net costs. ■ Including in one group .hose years for which tlie 
etcost per horse wa.s greater than tlie average forthe State andin another 
roup those years for which the net cost per horse was less than the average 
jrthe State, the followin.g difftrencts, showuin lal>lc'\ 1 , between, the group 
fiove the ai’crage cost and the groiqi hcl.nv the average cost were obtained. 


iDi.iiVl, -Detailed difference in costs end credits heto.een records shnano 
a ret cost per horse above the .uvr.!*;!’ and belo'c the averace. {10 jarois, 
154 horses). 
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■ Relation oj the work perjonned to the lotal teed cost . -- In order .o aho^ the 
■b'ioii if any, existing, between the total work done 1>\ a horse and the 
r'clcost of feed, wdiic'h isthc .greatest item ofeosr in keejuiig a farm work 
oue, the vearly records for each State were divided into two groiqis With 
tiereuce to the average total work done ]ier horse. The tir.st grou)) con- 
lbs the data for those farms on which t!u> Imrscs worked more hours than 
i>t average for all records in that St.de. The second group contains data 
ft those farms on whicit the hours worked jier horse were h ss than the 
harage for the State group. (See Table Ml). 
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Table VII. — Relalion of work done to the total feed cost by States 





(27 jar ms, 316 horses). 





liliDois (154 horses; 

Ohio (72 horses ; 

New Yoik (90 hursrs. 


averase hours 

average hours 

average 


vrork^, losjj 


worked, 867) 

worked, 10; 

!0) 


Aver- 

Aver- 

Aver- 

Aver- 

Aver- Aver- 

.Aver- 

Aver- 

Aver- 


agc 

age 

age 

age 

age age 

age 

age 

age 

Records 

hoiire; 

leed 

feed 

hours 

feed feed 

hours 

feed 

iced 

with 

wuiked 

cost 

cost 

worked cost COEt 

worked 

cost 

vo-t 

work hours 

per 

per 

per 

per 

per per 

p»r 

per 

Ptr 

per horse 

hoise 

liorse 

hour 

horse 

hoise hour 

horse 

horse 

lioui 

Above the 









average(t). . 

1200 

$ 75.20 

S0.063 

J055 

$89.00 $0,084 

1172 


$O.C.S, 

Below the 









fiveragc{2). . 

880 

>.67.30 

»o,o 77 

7 a 3 

i.67.30 *0.093 

863 

185. DO 

'■ao-,S 

DilTerincs. . 

320 

« 7 00 

•0.014 

332 

•3i.;o *0009 

309 

‘ 1 ^. 3 '-' 



1) Records: Illinois 8, Ohio 7, New York 9. vi) Records; lJUnois 9, Ohio 9. New York 


This table shows that there is a relation between the work done 
the quantity of feed consumed per horse, but the excess in feed ccsti 
the harderworking horses is more than offset by the extra number of lion 
■worked by them, so that the average feed cost per hour of labour in tl 
group was about i Y2 cents less on the Illinois and Kew York farms ai 
about I cent less on the Ohio farms. 

On an average on the farms studied there w^as a fairly uniform dim 
ence between the 'average feed cost and the total cost per hour of lioi 
labour, showing that the number of hours worked and the feed cost[ 
horse are the controlling factors in the total cost per hour of horse labii 
Cos/ of horse labour per hour. — The cost of horse labour depends 011 1 
net cost Yearly to keep a horse, and the total amount of work done d 

Table vfll). 


Table VUI. — Cost of horse labour per hour {27 farms, 31b hones). 


State 

Average hours worked 

Per 

Per year week dsv Per Sundiiy 

Average net 
cost per horse 

Average vi. 
;;ti' iiwr 
wrjikC'i 

Illinois (154 horses) . . 

I 053 

3-30 

0.40 

$i«o.b5 

Sv-- 

Ohio (72 horses) . • - - 

866 

2.70 

0.46 

» 120.37 

« . 13 ',.'' 

New York (go horses) . 

1020 

3-24 

0.13 




Labour performed by months. — In each State very little labour as] 
formed by the horses during January; FebruarjL 30 to 40 hours; ab 
60 hours in March. Thereafter the work increased until, during M 
the maximum for any one month was reached (182 hours in Illiuob, 
in Xew York and 120 in Ohio). From then on to the end of the } 
there was a fairly uniform decrease in the hours worked per moiitb 
New York and Illinois the increases in October and November (95 
hours respectively) arc due to grain threshing and maize harvest. In Hh' 
the greatest among of extra horse labour was required during August 
Ohio, and October in New York, This extra horse labour was usu- 
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xcbange work among neighbours, the major part being used in grain 
bresliing, maize harvest and autumn seeding. 

Table IX shows the average number of week days when no horse lab- 
^ was performed, by months. 


Table IX. — Average number of week days when no labour 
was performed, by months. 



lUinoia 

Ohio 

New Yurk 


lUiaois 

Ohio 

New York 

Month 

(la farms) 

{7 farms) 

(10 farms) 

Month 

{to farms) 

(7 farms) 

(10 farms) 

lainiAry . . 

8-3 

9-7 

12.4 

July . . . 

1.2 

3.1 

1-5 

rtbraary , . 

5.« 

7-0 

9-5 

August . . 

3-« 

2.1 

5 -.3 

:\I:iroh . . • 

7,u 


12.0 

September. 

3-0 

4-0 

3.5 

April. ■ • ’ 

2.7 

4.6 

4.6 

October. . 

3o 

5-t 

4-8 

May. ■ • • 

fi.rt 

2.2 

1-3 

November . 

i-9 

3-5 

5-5 

Junr. • ■ 

1. 1 

2-5 

12 

December . 

5-1 

7-6 

ii-J 





• Total . . . 

48.4 

58 .S 

7.1-2 


Relation of total crop acres per farm to crop acres per horse. - This relation 
s shown in Table X. 


Table X, — Relation of Maltrop acres per farm to crop acres per horse by 
States (27 farms, 316 horses). 



Illinois (10 (nrois; 

Ohio (7 r-arms; 

New York (to farms; 


aveiagc sue 

166 aiTttsl 

avtiijgt si« 

74 jwresl 

average size 

94 acres) 


.^verane 
I>er fuitn 

,\vLT:i"e 
jier iioise* 

Avertij;!.' Average 
pel lurm |)ei hoise 

Average 
per farm 

.Average 
per hots* 


Acres 

Acus 

.Acres 

Acres 

Acres 

Acres 

Farms iibove the average size 

230.3 

22.2 

03.7 17.14 

112.-4 

20 

Farms below tlieavernge size. 

1x1,2 

jfL.S 

54-7 

14.6 

70.07 

17 

Difference . . . 

Ilv-” 

5-4 

3 'J-*-> 

3 -- 

42.67 

. .-1 


From the.se figures it appears that the large farms permit of a more 
etScient use of horse labour than do the small farms. On the large farms 
in Illinois there were 22.2 acres in ^rops per horse while 011 the small farms 
there were but 16.8 acres per horse. Similar results were found op both the 
Ohio and the New York farms, though in these States the difference be- 
tween the two groups was not as great as in Illinois. 


agricultural industries. 

ttii - New Method tor the Separation and Estimation of Lactic, Succinic and Malic IMDU3TRIE' 
Acid in Wine. “ I„vborde, J.. in Com^u-s renJas dcs Scanu's iU; I'AcaJame dcs Scienus, depending 

Vol, CEXV. No. 2^, pp. December 3. igi7. 0^ 

As the methods in general use are unsatisfactory, the author describes raoDuers 
^ new one which gives good results, not only with wines poor in sugar, but 
*lso in very sweet wines. 


[4tg'4Cl] 
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I. — Unsweetened wines.— In the case of red wines the taimic sub- 
stances are first removed as follows : — 50*cc. of the wine is taken, and tbs 
acidity neutralised by a volume V of normal potash equal to the total 
acidity. A 5 % mercuric acetate solution is then added, avoiding a, 
excess of mercury salts, until the tannic substances are almost completelv 
precipitated ; the mixture is heated to about 5o« C. and the precipitati 
washed twice with warm water. 

In the case of white wines this preliminary operation is necessaiy onh 
if the proportion of tanninis about i gm. pet litre; it is sufficient to ntuttai 
ise the acidity of the wine with norma! potash. 

To the liquid thus obtained is added a volume S of normal H, so, 
so that S — V — n : the volume n depends on the difference in the toil 
alkalinity of the ash A expressed as cream of tartar and .the alkalinity T 0 
the cream of tartar corresponding to the tartaric acid of the wine ; if Tj, 
greater than A, « = — (T-A), and if A is greater than T.ti = +(A-r), 

The solution is then concentrated in an evaporating dish until the mii 
ture is syrupy : 5 cc. of water are added and evaporation continued to drivi 
of! the volatile acids, the dry extract made syrupy again by the additioi 


of a few drops of water; 0.20 gm. of pure bone charcoal is added, with sufE 
cient pure sand to divide the mass and facilitate its removal from th 
dish. The mixture is tlien poured into a conical flask, the dish rinsed wit 
a little sand and 25 cc. of 95“ alcohol, which are used to extract the free addi 
To facilitate this extraction 50 gm. of No. 4 lead sliot are poured into th 
flask whicl) is shaken with a circular movement to divide the lumiis of sar.d 
50 cc. of ether are added, the flask shaken, and after it has been left staiidin 
for a few moments, the solution is jionred on to a flat filter, and tlie depot: 
washed three limes with a mixture of equal volumes of ether and alcolo 
The filtrate containslactie, succinic and malic acid, but no tartaric acid, whic 
remains in the deposit as cream of tartar. The liquid is distilled until niii 
a few cc. of yellow-brown alcohol are left, which are decolourised mi 
0,20 gm. of bone charcoal and 100c. of water, filtered, and washed withttp 
water. The aqueous solution of the acids is concentrated by boiling, nt 
tralised in the presence of phenolphthalcin until the pink colour caused I 
an excess of 0.5 cc. alkaline liquid remains for about 15 seconds in tlio boi 
ing liquid. Tfie calcium salt solution is concentrated to 8 or 9 cc., ;i di( 
of 50 % "acetic acid added, and the calcium lactate separated by addii 
rapidly go cc. of 95® tepid alcohol. In this alcoholic liquid of about 85° tl 
calcium lactate remains in solution, whereas the malate and succinate a 
completely precipitated. The mixture is boiled to' coagulate Ihc preci; 
tate, and after cooling, is filtered and washed with 85° hot alcolioL T 
estimation of the calcium in the filtrate gives the corresponding quantity 


lactic acid. 

The precipitate left on the filter is treated with boiling water, "to 
re-dissolves it completely (except for a little calcium phosphate), it is to 
concentrated to about 8 cc., i cc. of glacial acetic acid added, then 90 cc 
95° alcohol, which precipitates the calcium malate only or the malate ai 
nitrate if the wine contains citric acid. The solution is filtered and wasli 
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,ith 35° slightly acetic alcohol. The estimation of the calcium in the fil- 
trate gives the corresponding succinic acid. By treating in the same way 
tie precipitate left on the filter, which is re-dissolved with boiling water, 
tiie malic acid is determined. 

II. — Sweet wines. — The wines are subjected to a. preliminary 
tr'eatment to separate the tannins, then acidified with normal HjSOj. The 
loirfure is evaporated till syrupy, the lead shot added, together with 10 
10 12 cc. of alcohol according to the amount of sugar and finally 50 cc. of 
ether a little at a time, shaking the lead meanwhile. A white emul-sion, 
which turns into a syrupy liquid is formed. After it has been left for a short 
time the ether alcoholic liquid is poured on to a filter, and the extraction with 
alcohol and ether repeated 2 or 3 times. The mixture is then distilled, 
and the alcoholic residue contains the soluble acids. The mixture is 
evaporated to dryness in an evaporating dish and the dry extract obtained 
treated as in the case of unsweetened wines, or those poor in sugar, 
i The proportion of succinic acid in normal wine is about 0.70 gm, per 
litre, whereas the amount of lactic and malic acid varies considerably ac- 
icordin,g to the origin and state of presen-ation of the wine. 

ifsi - Alcoholic Fermentation ot the Jerusalem Artichoke.— s« n.., 390 of this Rniew. 

^63 - Characteristics andQuality ol Montana Grown Wheal. -Uw, M. rnoM.tj.iii f. s. 

Dip^irtitirnl ol Asritullurt. Hull, tin No. 5-’t, 51 PP . '5 Tililfs, i;Fif;. W.ishington, 

D, C., May iS, 1017. 

Five distinct cormnercial classes of wheat are produced in Montana, 
which may be conveniently designated as hard spring, hard winter, western 
red, western white, and durum. The two first-named classes are of about 
the same milling quality, except that the spring wheat is decidedly suixerior 
' 1 liaking strength, The wheats of these two classes also resemble each 
jther closely in physical characteristics and composition ; both are best 
suited for tlie production of a bread flour. 

The flour from the w’esteni red and western white wheat is very low 
in strength and absorption aud has the getieral characteristics of other soft 
wheat flours. The flour is best adapted for the production of crackers and 
pastr}’ products. The bread proiluced from this wheat is very close textured 
and hca\y. Durum wheat is decidedly different from the wheat of any 
other class. Although generally yielding a high percentage of flour, the 
lour is usually very' creamy or yellow in colour and consequently receives 
a low score for colour. In spite of the fact that the flour contains a very higli 
peicentagf of crude protein (13.84 % in the 3-year average iqo8, igil-1912 
otthe analysed samples) it falls between the liard winter and western red 
wheats in baking strength. In water absoriitioii the flour is slightly superior 
to that of all other classes. The flour from this wheat is not popular for 
tead-making purposes on account of its creamy colour but it is especially 
odapted for the manufacture of macaroni and similar products. 

A comparison of the average results of tests with the wheat of the five 
tlasses is presented in the annexed table. 
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Average resiiUs oj all bakin g tests of each of the jive classes of Mo ntana what 


Tests of straight fiour 
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per 

cent 

Score 

per 

cent 

C.C. 

Score 

per 

cent. 

per 
oent. : 

Hard red spring, 5 year average 
1908 to 1912 .... 

27 

7i.t 

98 

564 

2.342 

96 

IX. 98 

10.47 

Hard red winter, 5 year average, 
iqofi to igi2 

79 

7r.8 

97 

57-* 

2.14.2 

94 

ir.73 

9.89: 

Durum, 3 year average,i9o8,i9ii, 
and 1912 

7 

76.1 

88 

57.6 

J-934 

90 

13.58 

9.78 

Soft red winter (Western red), 4 
year average, igt>8 to igit . . 

‘3 

68.5 

98 

53-6 

1.787 

84 

10,38 

to.05 

Soft white wheat (Western white), 

5 year average, 1908 to 1912. . 

ri 

66.7 

96 

50.9 

1.756 

85 

9.16) 9.9? 


'•) 34® grains of flour were u?ed in eacli instance. 


464 - The Catalase Activity of American Wheat Flours. — bailev, c. ii, (Divisian 

Agricultuml Bio-chemistry, Minnesota Agricultural Experiment Station), in The Jnufi 
of Biological Chemistry, Vol. XXXIl, No. 3, pp- 530*54.^, i Tabic, i Fig, -f iJibl, of 8; 
blicatioiis. Baltimore, December, 1917. 

Nearly all animal and vegetable tissues have the power to decompo 
hydrogen peroxide with the evolution of moleculai oxygen. I’his poiv 
was attributed to the action of several enzymes, till LoEw showed it 
depend on one enzyme only, found in all living tissues, and called by hi 
catalase. Its action, according to LoEw, is to destroy the peroxidi 
formed in the living cells by the action of other enzymes, called oxidasi 
This decomposition liberates the oxygen and isolates the radical of the pt 
oxide. The presence of finely divided metals (spongy platinum, lead p 
oxide, manganese dioxide, etc.) also greatly hastens the decompositioa 
the hydrogen peroxide. The action of the catalase, however, shmvs 
to be an enzyme ; its activity is increased by raising the temperature i 
to 1.7 times per io“ C.; in a moist medium its activity is inhibited by a tci 
peratute of 70" C., although, in a dry medium, it remains active even 
100°. Certain toxic substances, such as hydrocyanic acid, hydrogen sulpiiK 
ammonium, metallic nitrates, etc., make it inactive. These are piopeiC 
common to all the diastases. 

Many authors, particularly in Germany , had already shown that 1 
quality of flour may be judged by the quantity of oxygen liberated fro 
the hydrogen jieroxide (Wender, Lewin, Liechti. R.ammstedt), but me 
of the work done in Eurojw has not received sufficient attention in Hurnl 
For this reason the author wished to ascertain whether the relation betive 
the quality of the flour and the rate of decomposition of hydrogoi pemm 
also existed for American flours. 

Apparatus and method, — A 500 cc. capacity flask, submcigeil 1:1 
water bath kept at zo“C., is fitted with a three-holed rubber stopper ; tlircii; 

.tl-K.j 
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re of these holes is passed a 30 cc. separating funnel, with open top, through 
lie second a delivery lube, through the third a tube connected with a t«) cc, 
pmpel'Winkler burette. All the tubes are fitted with glass stopcocks, 
iid care is taken to see tl^t the joints are tight. 

One gram of flour is placed in a mortar and triturated with about 25 cc. 
if distilled water. This is poured into the flask, together with the washings 
nan the mortar, and water added till a total of 100 cc. is reached. When 
he mixture is at the temperatvre of the thermostat (2<.» C.), ,3 cc, of a 
icrhydrol (30% Hj O^) solution made up of t part perhydrol and 4 parts 
rater, is introduced through the funnel. When the water level in the burette 
i at rero, the stop-cock of the delivery tube and that of the funnel 
re closed, and the stop-eock of the tube communicating with the burette 
^ened. Two readings are taken, one after 30 minutes, the other after 
; tour. The volume of gas in the burette is corrected to 20°C. and a pres- 
„rt of 760 mm. • 

Resui.ts At<D CON'CI.USIO.NS. — The appended table shows the results 
ibtaincd from many flouts supplied by various mills. The ash content is 
ixprtsscd in per cent., and the oxygen evolved in 30 and 60 minutes tespcc- 
ively ill ccs. per r gm. of flour, and it is seen that, thoirgh the parallelism 
letween the two is not exact, it is very close. With double the ash coii- 
Eiit the catalase activity increases about 340 % with trebh; the ash content, 
lie activity increases about ,300 %. The catalase activity, therefore, iti- 
leases much more rapidly than the ash content, thus offering an ndvan- 
i^eous method for grading flour whicli will disjjense with the costly appa- 
atus, - muffle furnace, platinum crucibles, etc. — generally used. 
Catalase aetivUy tests of Amcruaii Wheat fl'iors. 


Mill supplying sample 

Quality of flout 


AsL 

content 

Catalase activity 
cc. of 0, evolved 

in JO in 60 
minutes minutes 

11 ! A,, 5000 barrels capacity 

Patent (IkoUedatmorcthanyo®©) 

0.36' 

6-0' 

11.6 


1st clear ( n less than a 

40%} 

1.04 

41.1 

52.4 

,!• 11 » H a 

2nd » ( » 3 » 

40%) 

2.00 

58.9 

97.2 

ill B,, 1000 liarrels cijiacity 

83 % Patent. . - • . 

^ . . 

0.42 

10.2 

14.2 

5 a '1 ') u 

100 % Straight . . 


0.48 

16.1 

22.9 

'SO J, B 

17% Clear 


• 0.72 

31 9 

45-1 

111 C,, 850 barrels oapacily 

" A ” Crradc. 


0.49 

i4.r 

20.6 

■ 11 ) t) 

"L" 


0-54 

16.7: 

26.2 

1 :i .1 1) 0 

;"T” » 


. 0-93 

3«.4 

51.6 

I ■ , >> 

“E" > 


1.42 

7 ^- 4 , 

80.0 

-1 D., ^00 barrels capacity 

80 Patent . • , • 


0.43 

> 5 . 

”•5 

' * M B l> 

Straight 


0.48 

12.6 

19.9 

' ' ■! 1) 1 

20 % Clear 


0.80 

30- 1 1 

43-4 


' Straight 


t 0.45 

5 - 7 , 

9.1 

bolteil at loo from ( 



0.4O 

6.4 

10.; 


1 , 


: 0.47' 

6 . 5 i 

IJ.O 

various sources < 



o..}8 

6 .6' 

II -5 


1 . 


0.49 

6.6 

11,6 

1 

1 . 


0.50 

8 . 9 i 

14,6 


» 


0.52 

12.0 

20.2 
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^65.- Brazilian Oiiseed. — Bolios. E. STCHAaDS and IIewek, Dorothy, c,, i„ 
Artnlysl, Vol. XI,II, Xo. +!|i. Pl>- 35-45 "t- ■ Rale- lainilon, February, 1917. 

Brazil has a large variety of oil-bearing products. The authors hav, 
analysed many of these and have selected twenty as typical ; these ai( 
given in the appended table (see p. 505). The Amazon district is particulail, 
rich in oleaginous seeds. Those of the palms deserve special attentioi 
because : — i) all those hitherto described give edible oils and fats ; 2) ft 
residue is suitable for feeding cattle ; 3) the kernels have a high oil coatat 
are easilv shipped and do not decompose in transit , 4) hi many cases tli 
pulp surrounding the shell contains a large quantity of oil, which thoiij 
usually not edible, may be adapted to many other purposes ; 5) the similarit 
of the "oils obtained from the kernels of the various palms makes it possjll 
to mix them. 

The chief disadvantj^cs are i) the hardness of the shell enclosiiis tl 
kernel, which, in many cases would have to be cracked by special® 
chinery ; 2) the wide area of distribution, making collection difficult. 

466 - Paper-Yielding Plants (i). — Micbotie, KSlicien, in Campla renJus lifs i'taiwi 
d'Africulturt de France, Vol. 1%', No. 4, pp. 144-1(5. Paris, Jiinuary jj, ij: 

At the present day the paper trade is passing through a crisis of shoi 
age of raw materia! whieh must have oeeurred within less than lo year 
and has been hastened by the war. 

Modern paper faetories make use of: — i) mechanical and cbemic 
wood pulp ; 2) by-products of spinning ; 3) rags ; 4) old sacks and corij 
5) alfa and its substitutes ; 6) old paper ; 7) cereal straw. 'Ihe order 
these raw niateri-als is approximately that of the quantities of each use 

The world's production of paper amounts to about 10 million meti 
tons ; of this 7 to 7 '/j million ate obtained from wood alone. The sliort;i| 
is due ataove all to lack of wood pulp, and also to lack of the si.x other ra 
materials. The real cause is tliat the use of wood for paper-making is 
fundamental error ; the ineierLsed development in the use of paper has le: 
to an annual production which would require 10 years to produce. ^ li r 
progress has been made in this probhnn it is because little is known of plan 
from w'hich paper may In: made, and that the use nf fibre in paper-in.ik.. 
depends on two series of factors. One of these series relates to the tio 
(ease, cost of treatment ; nature of the fibre ; yield in cellulose), the Oii 
to economic factors (cost, facility and labour for harvest ; possibility ar 
cost ol traiisiwrt ; cost of fuel and soda ; duties). 

If the 700 known species (rf textile plants can yield paper , those repnr 
ing cnltiv.ation must be eliminated : only those costing nothing can lie 
There are two series of such plants : — i) those cultivated for other produc 
such as the banana, pineapple and sugar-cane : 2) those of wild and i-P 
growth, ela'isitied as weeds in agriculture. Among these are— i) H™®" 
ceae {Bromelia } ; 2) Liliaceae (the Yuccas and Phormium ) ; ,l) P’'® 
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4) Gramiiieae; 5 ) Cyperaceae; 6) Tjphaceae;7^ Juncaceae; 8) Pontederiacea.- 
9) I,abiatae ; 10) ferns. 

The cultivated plants (pineapples, bananas, etc.) and the first thee 
above-mentioned families, cannot be used for paper-making, as by dccortioa. 
tion a product may be obtained of much greater value than paper. Tif 
economic conditions under which the others may be utilised and new plan, 
tations of them formed requires special study. 

Genera which may be med. 

Gramineae. — Ammopliila. Ainpelodesma or Diss, .tndropogon, AruniJa, ISanibna 
C>*noflon, Cj-nosuras, Dichelana, Ep'campes, Elynius, Festuca, Cyncrium, Hetere 
pogon, Hictochloe, Ichoemjim, Imperata, Lygeuni, Spartum, Meloc.aBna, Michanlas, 
Molinia, Muhlenbergia, Panicum, Paspaluni, Phragmites, Poa, Polliuia. Triadid, Sac* 
ebarura, Spartuim, Sporobohis, Stipa or Alfa, Thisanolaena, Zizania. 

— C.irex, Cypenis, Eleochiris, Hriophorum, Fimbristylis, Gahnia, Haiickcnca, 
KylUuga, I,cpironia, Psaraina, Schoenus, Schpus, Spartiua. 

Typhaceag, — Typba. • 

Pontedcfiaccae. — Elchornia, Tvlodca. 

Labiatae. — Hyptis. 

Juncnceat!. — Juucus, Priorum, Xanthorrbea, Xcrotes. 

FefKs. — Polypodium. 

467 - Utilization ot the Red Dye Obtained from the Leaf- Sheaths and Stalks of Cemii 
Varieties of Soi^hum (I). — Dudgeon, Gerald C., in The Agricultural JowmI? 
F^,ypt, Vol. VII, pp. 150-153. Cairo, 1917. 

The red pigment developed at maturity in part of the leaves and stems 
of certain varieties of soighum {e. g., Sorghum technicum) is used in some 
parts of northern Nigeria for dyeing goat-leather {Bulletin of the Imperial 
Institute, London, Vol. IV, pp. 75 and 366, 1906; Vol. VI, p. 175, 1908; 
Vol. VUI, p. 402, 1910). The sorghum used for this purpose in northen 
Nigeria is there called “ Karandelfi ” ; a similar, perhaps identical, variety, 
" Bultaii ", grown in the eastern Sudan, is used for the same purpose as 
w'ell as for staining grasses used in basket -making. 

While cultivating several varieties of broom sorghum at El Gimmeiza 
Experimental Farm, it was noticed that four varieties from the United 
States and one from Italy iill developed the red pigmentation of the leal 
sheath at maturity. Red spots on sorghum stems are very common, even 
on S. vulgare, grown as a food-crop in Upper Egypt, but the active principle 
producing the colour is still undetermined. It has been attributed to h fun- 
gus related to that which attacks the injured parts of sugar-cane (Cetmpon 
vaginae), but attempts to isolate this fungus have so far been unsuccessful, 
chiefly on account of the difficulty of preserving the living tissue of tte 
plant in a sterile condition in respect to other fungi. 

The colouring matter of sorghum contains two pigments : — one of a 
brick-red to orange-red colour, extracted by boiling in water ; another of a 
crimson or purplish-red shade, extracted from the matter which has already 
yielded the first by boiling with water containing bicarbonate of soda. 


(i) See also K. 1 ‘ibruary 1918, No. 17: (Ed.). 
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was found that an infusion of the pigment in watei containing a 
tie carbonate of soda dyed tanned goat-leather to shades varying from 
i to brown ; unprepared wool was dyed a brown which did not last. An 
fusion in pure water dyes wool previously'" boiled in alum to shades of 
,1 lose and orange-pink which fade on ex])osure to sunlight or dew for 3 
. ^ weeks. Unprepared wool, boiled in an infusion of pure water, took 
) nearly all the free pigment ; subsequent steeping in a solution of hyqio- 
ilphide of soda fixed the dye very well. When hyposulphide of soda is 
idcd to the solution in which the sorgjmm is boiling, a browner shade is 
gained which appears resistant to sunlight, etc. Similar results were 
gained with bombyx or tussar {Antiteram mylittas) silk. 

When zinc nitrate and tartaric acid were used to fix the dye the colours 
gained with silk were very bright, varying from dark orange-red to rose 
ink, and were apparently fast. 

Wlieti the coloured liquor is evaporated to diyness very little residue is 
ft. This pigment may be obtained as a by-product of sorghum grown 
)i other purposes, 

58 - A Study of Methods for Preparing Liquorice Extract. — I’icharc, oerjuix, in the 

JmrMlic Ph.aimacie el de Chemie, Year CX, Series \’1I. Vol. XVll.N'o. 1 , pi). i6-i3, Paris, 

Jatmiiry 1, 1918. 

The author has tried all the official methods prescribed by the pharma- 
opaeias of different countries, in order to findthebest method of extraction 
0 as to obtain a higti yield and concentration, whilst leaviitg the organo- 
;ptic qualities of the extiact unaffected. Percolation in the hot was also 
ried. 

Prom the results it is concluded that the Irest method is that of perco- 
atiin with cold, amtnoniacal water, prescriljed in the t. nited States. \V hilst 
gicolation with pure, distilled water e.xtracts 4 to 5% of the gljcjr- 
teic acid contained in the herb, percolation with aminoiiiacal water re- 
Boves up to 8 %, according to the author’s experiments. These figures 
lie dose to tho^e of Capin, who worked with Smyrna liquorice, and obtained, 
plh pcKolatioii with ammoiiiacal water, a yield superior by 4.15 gm. % 
0 that given by' percolation with pure, distilled water. The a.itlior ob- 
dacd Ills results with liquorice from Glycynhiza glwhra, but of varying 
pdily. They underwent the same variations. 

In second order , comes lixivoatiou in the cold, and thirdly, maceration, 
klhods using heat, though giving a higher yield, are defective, as they 
anse an alteration of the chief constitrrent of the liquorice (glycy.rhizic 
icid, which is partly hydrolysed) and they should be completely abandoned. 

1*9- Berry Wax. — r*.- South Alricun loutml oi Industries, I. Xo. r, pp. .r.rS-rsi). 

I'ri'toria, December, 1017. 

The South African “ bcir>' wax ” is obtained from Myrica cordifohan 
growing on the sand-drifts betiveen Port Elizabeth and Cape Town 
ffld in the Forest Reserves of the latter district. Up to the present it 
Es been used birt little in local factories, nearly all of it being exported, 
ie amount iir 1914 amounting to 21 395 Ihs., valued at £ 1 021. 


[4CT.4«»] 
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A sample of the wax was eramined by the Imperial Institute, whit], 
stated it to resemble " myrtle wax ” derived from Myrica cerifera. xj, 
results of the analysis were 

Saponincntion value, 2 ii.i mgm; iodine value, j.o6%;acid value, 4.0, 
mean molecular weight of fatty acid, 236.1 ; melting point of wax, lo.s-C. ; 
point of fitty acids, 47.5‘C.: specific gtavily at 99>C., 0.8741. 

A firm of manufacturers estimated the value of berry wax to be 2 ^ j 
that of beef tallow. It is not suitable for candle-making, but may bj 
used for boot and floor polishes aiid-yiclds a hard, white soap. 

470 - Detection of Lime Used as a Neutralizer in Dairy Products. — Wiouuj, 
H. J.,in the U.S. Dcpartmenl of A'^ricullurt, Bullciin No. 524, pp. 22, Washington. D C 
lyi;- — Abslracl In the Annalfs des FaUificaHons et des Fraudes, Year X, No, 10, 
no, pp. 5S1-5S2. PariA, Noveitiber-Dcceinber, 1917. 

The use of lime by central dairies before pasteurisation for the purpos 
of reducing the acidity of the cream before churning is spreading ooi 
and more. It is claimed that this method gives a better butter than coii; 
be obtained, without neutralisation, with the same acid cream. The auth 
{.Assistant Chemist, Foods and Drugs Inspection Laboratory, Denver, Colt 
has devised a method by which the addition of lime to cream before churiiij 
can be detected with certainty. This method consists of a very exat 
analysis of the ash. 

It was noted that, though in many analyses of one sample there is 
notable difference m the total ash content, this is not so with the sail in 
ash content. The difference between the salt-free ash content in tripl: 
cate analyses is less than o.ol %. The percentage of lime may thus t 
estimated by the salt-free ash. 

The total ash of a lo gm. sample is first determined. In the case i 
salted butter the chlorides, as .sodium cliloiide, are determined. The dif- 
ference between these two determinations gives the total salt-free as! 
content. 

Thclime is estimated as follows:— The ash of ro to 50 gm, of thesampie 
is warmed with a known c’olume of decinornial hydrochloric acid. IVhtj 
the ash has dissolved and cooled it is titrated with deciiiormal sofhm 
hydro.xide in the presence of methyl orange, the alkalinity being thuscsl- 
ciliated. Acetic acid is added in slight e.xcess, and. the»calcimn precipitat- 
ed from hot solution with ammonium oxalate. The calcium oxalate)! 
filtered, washed, and ignited and the calcium oxide weighed. 

By this method the author analysed the ash of cream with or wittoot 
lime, and salted and nsalted butter made from both kinds of cream. Ita 
results show that a maximum percentage of 25 of calcium oxide in tk salt 
fiee ash is a good w. rking standard. All butter with less than cy'o!)®* 
cium oxide may be regarded as preparcxl from uii-limcd cream, h tk: 
percentage is between 25 and 28, the butter is suspicious. 

In the case of salted butter, allowance must bo made for the ffl 
purities in the salt used ; the chief of these is calcium sulpliate. h 
sulphates in the ash are estimated and calculated as calcium .siilphiie ■ 

[««S-43«] 
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■liable eorrectiott may be obtained. If, after this correction, 

* nercentage of CaO in the salt-free ash of salted butter is betwe.-n 25 and 
j the butter is suspicious, but, before drawing definite conclusions, the 
jl't used should, if possible, be examined ; if the percentage is still above 28, 
he butter has been made with neutralised cream. 

Attention is drawn to a method for renovating old butter, so as to 
lake a rancid product saleable. All butters so treated give au alkaline 
eai'tion to litmus. When heated with dilute sulphuric acid they give a smell 
,{ butyric acid which shows the presence of calcium butyrate. The aqueous 
atiacts are alkaline to litmus and sometimes ever, to phenolphthalein. 
iaahsis shows the presence of free oleic and palmitic acids. 

it may be necessary to distinguish between a butter made from limed 
leam and a butter given a '' lime bath ”, If the .alkalinity is below 20, the 
loueous extract acid to litmus, and the percentage of CaO in the salt-free 
ish corrected for calcium sulphate in the salt, well above 25, the butter 
1:1s been made with limed cream. If, on the contrary, the butter has an 
likalinity over 20, if the aqueous extract is alkaline tolitmus, the percentage 
)t CaO in the salt-free ash above 35, and if, when treated with dilute sul- 
jhuric acid, it liberates butyric acid, it is priajf that lime has been added to 
the butter and not to the cream. 


(ji - The Determination of Bacteria In lee Cream u i.—.avem.s.henst awl joicssos, 
W T Jr.i ill ^ incuUuft No. 3O3, pp- 16, 9 Tables. 

V^'ashinftou D. C., June 19, 101?- 

The authors have devised the following method of sampling and plat- 
.ngice cream: —The top layer of tlie can of cream was taken of with a large 
iterilc 51)0011 ; the samples were taken, in the centre and at two opposite 
iides, three from the topmost third of the can, three from the middle and 
three from the bottom third, liach sainjilc contained about 30 grams and 
was removed with a small sterile scoop and placed in a sterile flask ; the 
fijikj were then placed in water at 40° C. (104*' F.) for 15 minutes ; the melt- 
in; or melted ice cream was thorouglily shaken ; i cc. of melted ice cream 
mi then removed from each fla.sk and placed in (J9 oc. of sterile water at 
a temperature of 40“ C. in order to keep the fat in a melted condition , 
the dilutions were made in the usual way ; the agar plates were incubated 
at 30“ C. (86 F.) for 5 days and then oounted. 

Bv this method the writers examined 198 samples from 22 one-gal- 
lon lots of commercial ice cream obtained from different manufacturers, 
tile tabulated results indicate that bacteria in commercial ice cream are 
liktributed quite evenly and that an analysis of one samide from a gallon 
oiice cream gives results which will hold for any other similar sample irom 
tie same gallon (2). 


i)rvc alsn J, RlTODICW, I’rewnl St.itr of Dairy twl-astryin Cana.la.B.rcbniaryioi*. 
p. It)2. [Ei]' , V . 'u 

l;| Th s shows how hieiact are IV conclusions of previnm authors : - ttat the 
Itionof b.ictcri.a in ice crcara is rwirkclly uneven, that there is great v.,na i > .n 
toialconnts of Uinclent portions o( the same container, niij tklt this vanabiUty is so F 
ta any smell sample selectcl for analysis will not represent the whole mass oltcc cream. 
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Storage of ice cream for ii days in a commercial ice-cream cabim 
where it is allowed to soften every day, then repacked with ice and salt 
and again hardened, or in a hardening room for a period of two montlis 
did not seem to cause an uneven distribution of bacteria. 

In a series of from 5 to 10 samples taken directly from a large comaiei 
cial freezer the bacterial counts on each sample checked within the usuj] 
limits of error of bacterial analyses. 

No greater variation in bacterial counts between samples was obsenn 
when the plates were incubated at 37" C. (98.6“ F.) for 48 hours than wlia 
incubated at 30® C. (86® F.) for a period of five days. 

When dilutions were such that about 200 colon ies were present on th 
plates a lower variation between counts of samples of ice cream was found: 
than when there were 50 or fewer colonies per plate. 

The variation between a series of plates made from the same samplt 
and dilution was found to range from 7 to 26.6 per cent. Among duplicate 
plates a variation as high as 41 per cent, was observed. This must be to 
raetubered in connection with the fact that the variation found in thest 
experiments between average counts of different saihples of ice cream froa 
the same gallon lot ranged, generally speaking, between 20 and 30 per cent 
To this variation between duplicate plates or a series of plates from the sam 
dilution must be added the error introduced iij removing I cc. portions oi 
ice cream from different samples. 

WTieii interpreting bacterial counts, differences in the mimbei of bac- 
teria per cubic centimeter should .never be considered except in relatioi 
to the total count of each sample. 

472 - Chicago Dressed Carcass Contest of Cattle, Sheep and Hogs. — The itmi.n 

Gtizette, V'ol. l,XXII, Xo. a.j, pp. io8|*io86- Chicago, December lyi;. 

Producers in the United States were exceptionally keen this year to 
find out whether or not their high priced feed and care had turned out a 
first class finished product. No better opportunity is afforded the producer 
to get detailed and accurate results than at the carcass contest. 

Cattle. — J. Gosling, America’s best known judge of carcass bullocks, 
tied the ribbons on foot on twenty-two buUock.s and his ratings cm foot 
were verified by the carcass test. SwiET and Co. dressed the twenty-two 
bullocks, S. T. White being the carcass judge. Table I shows the results 
of the cattle carcass test of steer and heifer two years old and under three, 
and one year old and under two. 


Carcass oj steer or heifer two years old and under three. 


Name 

Exhibitor 

Breed 

Foot 

piaeing 

w -5 ■ 

> Si 

i s i Q i 

1 uu 

0 S 3 -. 

.i' 





lb. 

lb. 

% lb. lb. 

cu- 

ts. 

I. State’s Kegeut. . 

’ Peiinsylvanin State 
College 

Angus . . 

I 

, 1135 ' 

8S2 : 

66.07 73 

r/l 

2. Neb White Sox. . 

University of Ne- 
; braska 

j Angus . . 

2 

1540 ' 

1031 

66.75 44 


3. Creisie 2d ... . 

. Turduc University 

’ Gr. Aufus 

i 3 

2410 I 

y 23 i 

65.(6 83 60 

icS 

4. Queecland. . . . 

W. B. Seeley- . . . 

Angus . . 

i 5 

1465 ^ 1002 ! 

68.40 52 S2 

5. Harford lyad 6th , 

E. H. Taylor. Jr. . 

; Hereford . 

*r 

• 1650 ‘ 1137 

68.91 45 

n 
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One year old and under two. 

PoDdeau pr. . . . Iowa State College Angus.. , ! t.85 ' 7»0 66.5846 7+ 4^/* 

Ohio’s Highland Ohio State Univer- * : . 

Ud ' . . 5 13^5 : 855 64.53 47 , 73 25 

jj„y Buckland . . Gr. S-H. . o , 1175 • 752 , 64.00 65 60 24^^ 

Pensy. . . ■ ■ • 1 C. Taggart. . . Gr. Angus i ' 1,05 j 708 . 64.07' 50 , 60 22 

Jjlacb Eld. , . . ; H. D. Brent. ... Gr. Angus o ; 1163 | 764 ; 65.58' 66 63 23 


Sheep. — Armour & Co. dressed 43 head of yearling wethers and lambs. 
,s is usually the case in the carcass contest the Sonthdowns were given 
U the ribbons. 


Exhibitor 

Breed 

T. . _ . Dressed ' 

Give weight ' 1 

i i weight 

lb. lb. 

_ . Price 

Dressing , 

per lb, 

% cents. 






Dressed carcass oi yearling wethers. 


\r. II. Miftcr • • • ' 

Q. Southdown , 

135 S3 

61.4 36 

\V. TI. Miner . . . 

ScfUthfloun . . . 

163 TOI 

-61.9 22 

. Mdiwan . . • 

Southdown . - - 

120 71 

59-1 1 21 


Dressed carcasses oi lambs. 


. W. H, Miner (i) . 

Southilown . . • 

82 47 

. 57-3 { 77 H 

, Purdue University . 

Southdowji . - . 

120 72 

60.0 40 

I'nivcrsilv o( IVis- 



1 

cousin 

Gr. Southdown 

• ' 97 53 

5^,6 1 40 


'r) Grand Cliamplon Carc^ 


Hogs. Morkis & Co. dressed 41 hogs. Three Berkshires topped the 
leavTOeight class, 300 lbs. or over, there being vert- little difference in 
le uniform mixture of fat .and lean. 


Dressed Carcasses Weighing 300 pounds or om. 


Exhibitor 

... Dressed 
Breed ave»tlsM .eisM 

Dressing 

Price 
per jib. 



lb. lb. 

% 

cents. 

I. W. S. Corsn 

Berkshiii . . . . : 

473 37S , 

8S.77 

21 V2 

U’. S. Cor&n 

Berkshire .... 

450 352 1 

83.77 

21 la 

3. IV. S. Corsa 

Berkshire ... - 

512 ! 410 . 

S2.92 

20 ‘/2 

Dressed Carcasses Weighing 200 Ws, and und’er 300. 


. B. Met-ers 

Chester White - - 

320 260 

81 25 

22 

■ iCicmclton Farms 

Gr. Yorkshire . . 

332 275 i 

82.83 

22 

• I^aenullon Farms 

Gr. YorksWrc - - 

310 25S j 

S3.22 

22 

Dressed Carcasses Weighing 

TOO lbs. and timU 

r 200. 


' I'. F. Bone (2) 

Gr, Chester White. 

2OO 1 168 1 

.‘=^4.00 

28 

*• E 1 .^. Bone 

Chester White • • 

1S3 131 

82.51 

24 Vi 

G. E. Burgtss 

Poland-Duroc . 

543 ; ‘98 : 

81.4S 

23 ’/2 

■>-) Grand Champion Circass. 
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475 - The Colon-Aerogenes Grooptrom Silage. — hustkk, o w, (Bacteriologies 
ratory, Kansas Agricultural Eipcrimcnt Station), in the journtl of Bacteriology^ Vol u 
No. 6, pp. 635-639 ; bibliography ol 7 publications. Baltimore, Novemljcr, 

A Study of silage fermentation has shown the colon group to he a pts 
dominating type in the early stages of ripening. Analyses of many samplss 
of alfalfa, sugar-cane, maize and kafir forage at the time of filling the sii,, 
gave counts varying between Tooo to I 000 000 of these organisms pjj 
gram of fodder. Examination of various forage collected in the ieli; 
under aseptic conditions showed their presence in numbers ranging fio, 
1000 to TOO 000 organisms per gram. This shows that the common foragi 
crops are natural hosts of the colon-aerogenes group, and that the large min. 
hers found on the forage as it enters the silo are not due to contaminatioi 
though handling and cutting, but represent, in a majority of cases, th 
actual number living in the forage. 

Numerous workers have reported the presence of the colon group os 
grains, grasses and flowers, but have not agreed whether the presence d 
these organisms is due to fiecal contamination or whether they represen 
a specific type caracteristic of grains. 

The author’s preliniinan'' investigations show that the colon-uero^civi 
group, common on forage, finds there an environment favourable to grosll 
Alfalfa was grown in the laboratory, all sources of contamination, exccf 
those from the soil, being prevented. Over loo ooo coli-like organisms i* 
gram were found. The only po.ssible source of infection from such organisu 
was through the root-system, which did not seem likely, or tlirojj 
contamination from the soil as the plants broke through, a source o( m 


doubted importance. , . , ■ 

The purpose of the author’s experiments was to study the physiologic 
activities of the colon aerogenes groups present in silage. 
these activities in no cultures divided into four groups — Bocutus ra 
commiims, B. coli-communior , B. {lactis) aerogenes, B. acidx (loclin). ( 
these cultures, 95 were isolated from various kinds of silage (53 hom i 
falfa, 39 from kafir, and 3 from maize), and 15 from alfalfa and kafiia 

lected in the field under conditions as aseptic as possible. 

The results showed 48.18 % of the microorganisms to be B {ua 
aerogenes, 30.9 % B. coH communior, 10.9 % B. coli-commums and lu 
B. acidi ilactici). Classified according to origin by differentiation wiM n 
thyl red 79.08 % were of non-faecal strains and 20.9 ^'0 
All the strains represented by the B. colt commttnis and B. aadi (/aui 
groups were faecal types, whereas those of the groups B. 
tnd B. (lacHs) aerogenes were non-fmeal types. A correlation betne - 
Voges-Proskauer reaction and hydrogen-ion concentration was o s 
in all cultures; all cultures with a high hydrogen-ion concentration g. 
negative Voges-Proskauer reaction, those with a low concentration 
positive reaction. Litmus milk was coagulated by 90.9 /o of all fax 
while 98.5 % of the non-faecal types showed only an acid reaction. 


[ 411 ] 
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- Preservation of the Roots of Jerusalem Artichoke. — r.teN, Joseph, in Ompm 

rindusdts sianci! it V Acaiimu i'A^ricitllure irfrana, Vul. IV, .\o. i, pp. 61-65. Paris 
faauary g, igrS. 

It is well known that, in April, the root grows, and that, in spite of 
jl precautions, it empties and can no longer be used. 

The author succes,sfnlly employed the following method on his farm 
it Bourgain (Isae) : - In March the whole harvest is gathered into a shed ; 
he artichokes are passed through a root-washer and a root-cutter. They 
lie then piled in empty wine casks. Before long they float in their own 
latcr ; they are then weighted with a few stones and left till July or 
fognst when they are fed to livestock. 

(.5 - Cold Storage Butter. — .VUslract fmm n-'.VjriV.nul Ft .j .ira atinr, C. S. A., m CM 
Sfcfa/, Vol. XXI, No. 23S. PP- V.imloii, Jamiu-iry r;, 

The pre,servation of the flavour of butter during cold storage has been 
he subject of close investigation by Ur. Don C. Dyer, chemist to the Dairy 
iidsion of the U. S. Department of Agriculture. Dr. Dyer’s experiments 
toiv that the disagreeable flavours which arise in butter during cold .storage 
isolt from a chemical change, caused by the slow oxidation of one or more 
f the non-fatty substances of the butter-milk.; they arc mt due to oxida- 
icin of the fat itself. Moreover, the extent of this chemical change is in 
roportion to the acidity of the cream with which the butter is made. 
)r. bvER overthrows certain accepted chemical theories. He believes 
hat olein, which forms 35 % of the non-volatile constituents of butter fat, 
xidiscs with great difficulty, and, probably, absorbs no oxygen whatever. 
ki this reason the fault must he searched for elsewhere. 

It is the butter-milk which, according to Dr. Dyer, sup-plies the sub- 
tance which decomposes during cold .storage, and this deconiiHisition is 
nrioportion to the degree of .acidity of the butter : the higher the acidity, 
ie greater the decomposition. In order to avoid this decomposition, the 
laii}Tnan who makes butter for cold storage must not use cream which is 
;oo acid, or, if he is obliged to do so, he must wash the butter well so as to 
lee it, so far as possible, from the butter-milk. Butter made from fresh 
iieani of low acidity, is best for preserving, and at the present day, in the 
bited States, all butter for the navy must be so made. Butter made with 
ciJ cream is suitable for immediate consumption, but not for cold storage. 
a\7 butter was obtained as a result of a series of churning experiments on 
ream of various degrees of acidity. The degree admitted in the trade is 
rem 0,5 to 0.6 % or even more. Butter as ripe as this is not suitable for 
aid storage, whereas the experiments showed butter hav'ing an acidity of 
0,2 to 0.3 %to keep petfectly. The United States navy butter meets 
lie following requirements : — it must be made with pasteurised cream 
“otaining not more than 0.234 % of acid ; it must not contain more than 
3 % of water ; the salt content must he between 2 and 3 J 4 %■ 

®tcr is stored at a temperature of o”F. or less. 
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PLANT DISEASES 


DISEASES DUE TO FUNGI, 
BACTERIA AND OTHER DOWER PDANTS. 


47b - Fungi, Insects and Animals Injurious to Cultivateil Plants in Norway in 1911 

SCHOYBN. J- tf., in Aafsbi'relning an-’aanJi' de o0cntligc fvriitK\altmn;cr tU iajiiftru.i 

tnmme i Aaref, 1016, pp. 50-94. =4 Fiys. Christianw, uji?. 

The plant pathology service in Norway is in the hands ol a st 
entomologist helped by a specialist in mycology, so that, by a ratio 
distribution of the branches of the work, results of increasing utility D 
be obtained. The central Bureau receives from all over the kingdon 
formation on the appearance of diseases and injurious insects or anima 
the material received is examined and instructions and information 
cessary to control pests of agriculture are given. 

In 1916 the Director visited rejreatedly the various districts and nii 
agricultural centres, either to superintend the methods of control ot 
give lectures on qrrestions and branches of jjlant pathology. Tlie uf 
numbered 104 in all, 

A course of 82 liours on plant pathology was also given at the H; 
School of Agriculture, Christiania. 

The law of July 21, 1916, gives detailed regulations regarding i 
importation of seeds and nursery' plants, the isolation and disiiiieetim 
infected di.stricts, the distribution of futtgicidts atrd insecticidif, and * 
duties of the ofheets charged with snperitrtetiding the execution of the h 
By this law are coirsideretl ittjurious to agriculture in Norway : faeo' 
graminis ("sorlrnst"), Syttchylrium ewdo6foIrcr(jH (" potetkraeft “j. -Sna 
roiheca mors-troae (“stikkelsbaerdraepcreir’'), Tarsonemns jragarnu (')*' 

baermidde”), Eiilhrips pyri (“ paereirs Blaerefot "), ** 

(“ funtspindercir '’), Lymaniria monacha (" noirne ”). j 

The reports received at the Central Bureau in 1916 inmilx-red i 'j 
distributed as follows ; 
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The number of reports received from each district were : Smaale- 
leiies, sB : Akerslms, 292 ; Buskernd, 76 ; Jarlsbcrg and I.ar\'ik, 40 ; Hede- 
narkeii, roS , Christiania, 4* i 88;Xcdenes, 35 ; Lister and 

ilandal, 63 ; Stavanger, 29 ; S. Bergenhus, 102 ; X. Bergenhus, 41 ; Romsdal 
6 : 5 , Trondlijem, 23 ; N. Trondhjem 27; Nordlaiid, 14 ; Tromso, 8; 

nnmarken, 4I 

Ilie most important data are given b(dow, mention being made of 
he pests reported for the first time in Norway, and those already known 
here which ha\'e caused serious damage to agriculture in six^ciafdistricts. 

Cerkals. ■ ' Larvae of 'lipnla oUracea (“ kaalstankelbejiet "), on 
i.irley and oats at Fyrisdal ; larvae of HydreUia ^rkeola (“ kornbiadflue ’') 
111 D^its in the Trondhjem district ; OscMla frit (“ fritfliie ’') bn oats and 
larlcy at vSaeter.sdalen and at S. Land ; Cecidomyia amaiUicua {“ oran- 
;c’gule hvetemyy”), reported for the first time as injurious in Norway, 
viiere it was found in wheat fields at Oilling{Smaalenene5district). The 
:«'o common aphids Aphis aivnac {“ havrebladlusen ”). Mocrosiphmn 
immum (“ kombladlusen *') and Thrips d^'iUicomis (« blacrefolter ") 
i:d ever-increasing damage. 

Among the fungi are mentioned the common species of Vstila^o, 
Muia, Puccinis. Erysiphe, Plcospora, etc. The decree of- Septemlrer 
1 1916, gives measures for controlling Pmrinia ^raminis by destroying 
plants of Berberis iidgaris. 

Potatoes. ~ Synchytrium endobioticum (“ potetkraeft ”) appeared 
f- 1914 in the Kristiansand district in two localities near Grimsmoe ; 
‘F order of the Department of Agriculture the infected plants were imme- 
diately uprooted and the soil disinfected with a l % fomialin solution, 
adit WHS strictly forbidden to plant tomatoes or potatoes in the infected 

for at least 6 years. In spite of these precautions the disease spread 
^ ^15 and was re])orted from 27 other localities. From this moment the 
'^I'ernment spared no efforts to suppress this pest ; it gave special facili- 
i^sforthe purchase of disinfectants, held lectures, distributed pamphlets, 
I'd finally issued the decree of Septembers, igi6, which, besides rcgulat- 
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ing the control, imposed penalties on those farmers who, instead of co 
operating with the State, attempted to evade the law. At Selhusstraarlf 
considerable damage was also done to potatoes by Limax agreslis {“ oi, 
anegl-), ' . 

Vegetaeles. -- Barymius squatttosus caused huge losses in cabbage 
at Grytten, in the district of Romsdalen. To the author’s knowledge tlii 
species, common in Europe, never did damage there, but imported iui, 
Canada, it ranks in that country amongst the insects most injuriotis t( 
young cabbage plants. 

At Stavanger, carrots suffered from the attacks of Pseudomomt it 
structans (“ hvitraate ”). All the varieties of carrots are not equally ,subj« 
to Pseudomonas : while the Greystone variety is very easily attack d 
"hvite maiturnips" is very resistant. 

Fruit trees. — The winter 1915-1916, which was exceptional!' 
severe, did considerable damage to trees, thus decreasing their rcsistam 
to insects and fungi which, together with adverse meteorological condition 
during flowering, contributed to compromise seriously the crop. Lan-ae n| 
Euthrips ^yri (" paerens blaerefot "), which appeared in Norway for the 
first time in 1914. were frequently reported in 1916 as doing damage ti; 
fruit trees. For, the moment the damage is slight, but as this insect is 
already known to be very injurious in North America, it is best to look 
for it and to take measures to destroy it immediately it appears. The mis- 
ture recommended consists of ; — 

4 % tobacco juice litre 

\V'ater 380 > 

Soap uT to 

I’arilfm cniulaion 8 ^ litres 

The mixture is applied three times : - • i) when the buds begin to swell ; 
2) when the inflorescences begin to open ; 3) immediately after tik- flowc-r^ 
fall. 

Spkaeroiheca mors-uvae (“.stlkkelsbaerdraepcren'') has spread cnnsideT;,- 
bly of recent years in the soutltern and eastern pro\inces of Norway and lu' 
done serious injury to gooseberry plantations. The decree of Septembti ^ 
1916 makes it obligatoiy for orchard owners to report this disease ; it 
moreover, strictly forbidden to plant gooseberries in the district? d 
Tinnmarke, Trotnso, Nordland, Nonlre Trondhjem, Sondre 'rroiidhjiin 
Romsdal, and Nordre Bergenhus. In the experiments with different: 
fungicides carried out by the >State entomologist on behalf of tlieh-i 
partment of Agriculture were used : — 

i) a 0.4 % formalin solution (i litre of 40 % formalin solution in i lkc;i^ 
litre of water) ; 2) 0.8 % formalin solution (i litre of 40 % formalin soluticr 
in 50 litres of water); 3) 1.6 % formalin solution (i litre of 40 % formalir 
in 25 litres of water); 4) sulphur-lime mixture (30^ Beaume, 25 % sulphur!. ^ 
litre in lo litres of water ;5) 55 % nitric acid, 2 litres in i hectolitre of water; 
6) a 4 % sodium chloride solution with a little lime. Six plots were cliojfn, 
one being used as control. The efficacity of the fungicide was e?ti- 
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sated by the number of healthy plants expressed in percentage of the total 
lumber of plants in each plot. The results obtained were : 

1.6 % fonnaiin 87.50 % healthy plants 

0.8 % » 81.25 % 

Sulphur-lime mixture 78.13 % » » 

Nitric acid 0,/ ^ , 

Sodium chloride solution .... 50,00 » a 

0,^ fortnalin 25 a $ 

Control pint i^,2y % » » 

The best results, therefore, were obtained with i.6 % formalin, 

,jl - Fungi of Eritrea and Abyssinia, — b.wc,vrim, PisiiUAi,E, Annuli di Baanicn, Vol. 

XIV, PI. 3, pp. ii7-r40' Eouic, 1017. 

The list includes no fungi isolated at different times by different bo- 
tanists, chiefly in Eritrea, but also iu Abyssinia. There are many species 
je»- to science, and several are new to the country explored ; others, which 
W already been reported there are now given as existing iu new districts. 

The following should be noted ; — 

1) Melampsora Ricini Pass., on leaves of Ridnus communis, p ajri- 
tffliis, at Xefasit (Eritrea); 

2) Puccinia Pruni-spinosae Pers., on leaves of peach at Asmara 
(Eritrea) ; 

3) P. purpurea Cke,, on leaves of dhari and Peimiselum spicatum 
at L'cehiro (Eritrea) ; 

4) Ustilago avenae (Pers.) Jens. var. kvis Kell, and Sw,, on Avena 
iiiwinica, at Asmara ; 

5) U. Hordei (Pers.) Kell, and Sw., on Hordetm sp., at Asmara; 

6) Sphacelotheca Sorghi (Link) Clint., on dhari in Eritrea (Uechiro, 

Carcabat, Hari-Icli, Addi-Caje) and in material from the R^poli expedi- 
tion without any iiidicatiou of locality ; 

7) Graphiola Phoenich (.Moug.) Poit., on P/mcmia; sp. at Asmara; on 
Pli. diiclylijera, at Archico and Embatcalla ; on Ph. abyssinica at .Aidereso ; 

8) Exoascus deformans (Berk.) Fuck., on leaves of peach at Asmara ; 

9) Sclerospora macrospora Sacc., on maize, at Ghinda (Eritrea) ; 
to) Phoma Baldratii n. sp,, on .stems of Euphorbia Tirucalli, at Addi- 

Sri : fungus evidently parasitic ; 

11) Septoria Diantki Desm., on leave.s of Dianthus Caryophyllus, 
ultivated at A-smara ; 

12) h', graminum Desm., on leaves of Hordeum sp., at Asmara ; 

13) Cercospora Racihorski Sacc. and Syd., on leaves of Nicoiiana sp., 
it Cheren ; 

Mention is also made of Bacillus Oleae (Arc.) Trev., on leaves of rose- 
>“y grown at Addi-Ugri. 

t?* - The Resistance of Peanuts to Sderotium JJo/fs//. — McClwtock, j . a , m besistant 

'iritiKc, New Series, Vol. X1,V1I, No. 1203, pp. 72-73- l.aucaster, Pa., January, iS, pumra 

Already in 1916 the author had collected at the \irginia Truck Experi- 
»« Station,. Norfolk, Virginia, data concerning the difference between 

[4I«-47T] 
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peanut varieties in their sensibility to attacks of peanut-wilt (Scknn^ 
Rolfsii}. 

The soil of the plots in which the rotation experiment with this plaji 
was made was known to be thoroughly infected by Scl. Rolfsii, and tie 
Valencia variety had proved very subject to the attacks of this fungus. For 
this reason the Valencia variety was not included in the rotation expeii- 
ment, its place, for the 1917 crops, being taken by commercial seed of (at 
Virginia Bunch variety. Two plots were used for the 1917 crops ; in ojf 
peanuts had been grown continuously since igio, but in the other only in 
1911 and 1914. 

The two plots were observed up to harvest time (November g, igij 
During this time a faded Virginia Bunch plant was found in each. .1) 
examination of the lower part of the stem showed the presence of luyceliiu' 
of Scl. Rolfsii, proving the disease to be due to this fungus as in mam 
cases in 1916. 

The fact that none of the Virginia Runner plants faded confirmed 4 
data of 1916 which showed this variety to be practically immune to wilt. 

The resistance of the Virginia Bunch variety was much more marked i> 
1917 than in the preceding year. Whereas, in igtb, 60 ut of 132 plants die!, 
in 1917 only 2 out of 7 000 plants in the same soil were attacked by ils 
disease. 

These data are of practical value, especially in the south of tlie Unite! 
States, where the peanut is being grown to an increasing extent in distiiett 
infested with boll-weeml [Anthonomus grandis), and where S:l. Rolfsii i; 
already a serious parasite of many crops. 

479 - On a Sudden Outbreak of Cotton Rust (^cidium Gossypii) in Texas,- 
Tatjbesh.\u 8, J. J., in SffV'ncr, New Scr., Vol. XI<VJ,No. ii«5. pp. 267-36^ I, mcnftt:, 
Vn,, September 14, 1917. 

In i9T7*au outbreak of cotton rust [Mcidinm Gossypii E, andli 
occurred in different parts of Texas. The author’s attention was first called 
to it on June 10, 1917, and the first specimens w$re collected at Mciced« 
and Edinberg, 

The disease is characterised by round spots of varying size on the Icav 
of the plant. The aecidia develop on the upper part of the leaf. The di?ea 
seems to attack first the lower leaves, and especially well-developed plan 
on which the cotton lx)Us are already large. The bracts of the plants nn 
also be affected, but the disease has never been found on the sleni. 

In his herbarium Dr. J. C. Arthur has s]aecimens of this fungus cu 
lected by Heai,d and Wolf at Falfurrias, Texas, on September 2 . 
and two Mexican collections, one from San Jose del Cabos (Septcraki 
T 893) , the other from Tlahiialilo, collected about 1907, probably by 
Dr. W. A. Orthon also has specimens of this rust, collected at Miami, B 
rida, and others from Falfurrias and other parts of the Rio Oraucle 
collected seven years ago. This shows that M. Gossypii -was already pr 
sent in Texas and elsewhere although it did not attract the attention ^ 
cotton-growers or pathologists. 

Nothing definite is known as to the origin to the 1917 outbreak. Stud-c 
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re MW being made with the object of determining the plant host of the 
effect form (Puccinia) of this rust. 

Jo _ Vegetable Parasites of the Cacao Tree in the State of Bahia, Brazil. sre 

493 of this Review. 

S, - Diseases and Pests of the Onion in Illinois, U. S. A. - .See Xo. 423 of this Ra-icx. 

(1 - A Phyllachora of the Royal Palm in Cuba.- jorasio!,-, j. k. ami liai-stK, s c 

in Vol. X, No. r, pp. -n-n. i I’lite. OoneasUr, Pa,, pitimiry, lyiS, 

Recently while examining specimens of royal palm (Roystonca regia 
ook) near Rincon (Cuba), the authors noticed on the midribs of the leaves, 
jnspicuous black, charcoal-like masses of a fungus, several centimetres long, 
he masses were composed of more or less confluent groups of stromata de- 
doped beneath the epidermis of the host. The fungus was also present 
n the leaf segments, but development there was much less considerable 

han on the midrib, 

An examination of the fungus showed it to be a Phyllachora (family 
iothideaceae), which' appeared to be distiiictfromtbeothersjKcicsalKady 
esnibed. It is distinguished from the other species living on palms, espe- 
ially by the large size of its asci. The authors describe it here under the 
.ame of Phyllachora Royskmeae. 

Hitherto this pyrenomy’cete has only been observed on a few palms 
,iid does not seem to do serious damage. 

83 - An Unidentilled Fungus Injurious to the Conifer Cedrus Deodara in India 

— Clovlr, il. M., in 'I he Indian I'mstcr, Vo). .\LIII, Nos. ii-i:, 5)p. t 

Alliilialuul, 1917. 

A fungus which, according to the author, has not yet l)een identified, 
loes great damage to Cedrus Dcodam in the young regeneration planta- 
ioTis of the driest districts of the Baehar Division. So far as is known it 
loes not exist where there are marked differences in rainfall, 
i The plants are attacked when about i ft. in height; those growing in 
ii'.e shade die first. 

The plants attacked have a characteristic appearance. They are cov- 
ed with Spots ; as a rule the leaves of the lowest branches turn brownt fir^l 
id die, the otjier branches being then infected. Sometimes the highest 
ranches arc attacked first and develop grec-n spots ; dying and dead 
wes arc seen on them at the same time. S<imetimcs the tree resists the 
^tack, and large plants are found the lowest branches of which have been 
lied, the others remaining healthy ; but more often the young seedlings 
nd plants are completely killed. 

li the roots are carefnllv examined, a yellowish-white m\eeliiiui is 
'^■‘iid, which seems to show tliat the fungus attacks the tree by the roots. 

fp to the pre.sent the onlv melhoii of controlling this fungus consists 
'(rutting down the diseased trees, but tire result has been uiisatisfaetory. 
fobably a more efiicacious method would I)e to clear the ground so as tc 
dov tile young C. Deodara to develop under more favourable conditions. 
O'ltrol is necessary, for the disease threatens to do most serious damage 
' ^regeneration districts, i. c.. those obtained after the regular regenera- 

pruning of 1905-1007. 

;4i>-4*5] 



520 


WBEDS.— INJURIOUS INSECTS 


WEEDS AND PARASITIC FLOWERING PLANTS 

484 - Some Farm Weeds in Sindh, India, — kazi, a. M,in The Panm Agfimitmi 
Mapaziee, Vol, VITl, No. 3. pp. i7<)-i82. Poona, Jiimniry, 1917. 

Owing to the canal system of irrigation it is possible to grow crops ( 
"kharif". As a result of the irrigation and absence of suitable cultmil 
methods all the fields are infested with weeds, no precautions being taien 
to eradicate them. The only metliod adopted is to cut the weeds whei 
they are sufficiently high and to feed them to livestock. 

A list is given of some of the common weeds of the protnnce, togetln 
with a short descriptive note on each of them. 

i) EragrosHs cynosuroides Bcauv. (“dubh ); 2) Eleusine a^gyptim 
Desf. ("mandhani”); 3 ) E. fiagdlilera Nees ("gandheer”) ; 4) C>,ier, 
Dactylon Pers. (“ chabar ") : 5) Panicum colonumh. ("savri”); 6) dii*. 
pogon annulatus PoTsk. ('‘dinuhi’’); 7) Cypenis rotimdus'i,. (,'kaba!i' 

8) Cieotne viscosa L. (" dlianar-kbathuri ") ; 9) Digera arvensis Fori, 
("lulur”); 10) Euphorbia hyperidjoUa L. (" khcrol ) ; li) Tniiik 
terrestris L. (" sarang ”). 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

485 - Ohservationson British Coceidae (d.-green, E.it„in The En'ornyopisi's iiwt 

MapaUne, Vol. LUI (}nl Ser. Vol. Ill), No. 649, (35), PP. 260-46.), 2 ligs,, Nu, 643 3; 

pp. 265-269, 2 figs. T«on(lon, November- December, loiT-' 

This fourtli contribution includes the following .spc-cies : - 

1) Physokermes abietis Geoftr., abundant at Camberly on some small 
spruces and on m.any otlier spruces in the ncighlxnirhood ; 

2) Gossyparia ulmi. Geoffr.; the young Cornish ohn {U I miiscmm' 
irir, var. cornnlicnsis) upon which lire insect had been previously Imiml ’i 
bad been transplanted into the author’s garden, where he was able to oi- 
serve the life cycle of the insect ; another small colony of G. ulmi wa< loiirl 
by Mr. FPsYER on a golden elm (V. Dampieri var. aurea) in a nntstrya: 
Knap Hill ; 

3) Eriocoaits devoniensis Green ; the author received from Dr. IBt 
typical samples of this sjrecies taken at Newchurch Common, Debune- 
Cheshire, although this is the third locality only - the other two 'wo 
Budleifih Saltcrton, Devonshire, and Camborley, .Surrey -- from ''b.J 
E. devoniensis has been reroorted, it probably exists wherever cross- aeairr 
heather (Erica Utralix, not E. cinerea as stated in the original dcsmiptios 
grows freely (3). 

4) Ripersia halophila Hardy, found at Camberley on roots or gra^s^ 
under stones. 

(I) See R. Oct , 1917, No. 975. — (2) SoeR. lunc, 1916, No. 706. — (3I S.' B 
1915, No. 867 {Ed.) 
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5) Pseudococcm nipae Mask., the author received from Mr. Fiver 
■ing specimens of this species from Kentia sp. at lAiiidon ; later it was also 
and at the Royal Botanic Gardens. Kew (r) ; 

6 ) Ps. wnikeri Ncwst., found by Mr. H. Donisthorpe at Goring Woods ■ 

7) Ps. longispinus Targ., on bananas bought at Caniherley ; 

j.i) Ps. longispinus Targ.var. n. var. on a fuchsia in a green- 
,„se at Camberley ; other specimens have been collected at Manchester, 
here they infest the cactus-houses. 

8) Ps. newsteadi n. sp., on beech (Fagus sykatica) at Camberley; 
rvae, presumably of the same species, were found by Ifr. E. G. Joseph 
imopencd leaf-buds of beech at Chartrid.ge, Bucks ; 

9) Aspuiiotus lataniae Sign.; the author has siK-cimens of this coccid 
,ken on Dracaena at Tooting in 1899: this species has apparently not yet 
sn recorded from the British Isles ; 

10) Lepidosaphes gloveri Pack; this species, which has not previously 
icu reported in Btitish lists is often found on the rind of imixirted oran.ges ; 

11) /,. desmidioides n. sp. on Nephnnkum sp. in the Royal Botanic 
ardens. Kew ; 

ig) Kuwania gorodetskia Xassonov(2) ; after having rcjiorted this .spe- 
cs on birch at Camberley in igi.f, the author did not find it a, gain till 
1115 ?. igi/. when it reappeared in some abundance ; three dead and parti- 
ly decayed males were found in the woolly material of the ovisacs, but 
is doubtful whether they really belonged to this species ; they had none 
itk special characters common to the males of other Margarodinae, but 
ere more like tho.se of a Psetidococcus ; should these males be proved really 
I belong to the gorodciskia, the species must be removed from the genus 
imnia and returned to the genus Slcingelia, which, in its turn, must be 
moved from the sub-family Murgarodiitaf, the apparent disappearance 
itheiiiscct for two years may possibly indicate an unusually prolonged 
yinphal jjeriod. 

'6 - Animal Pests ol Cultivated Plants in Norway, in 1916. — S;-, so., i.-i iiiis 
i; - African Aphididae. — Tumobm.i). Pkkd. v,.i-i HuU::;:: u.'ivi At sw-o':. 

Viil. VIII, I’ts. l-r, pp. is lOes rr, -..i-. 

The author deals particularly with the following s;X-cie.s, many of which 
It described for tire lirst time as being new to science : - 

I) '^'lacrosipkmn dakJiiiitnii 11. s|i., on le,ives of Dahlia at Kampala 

.’sanda) ; 

c) Aphis dumnl{W n. sp.. on m.iin and secondary veins, particularly 
ithe ipiper surface of Duranla leaves, at Ghezireh. ilygyoti ; 

, 1 ' . 1 . :i:yphi u, -oi.. at the extremities of young shoots of Zhyphm 
pM-r/irisfi. at Gizeii jligyptj ; 

4) .1 ficus n. sp,, abundant on leaves of fiais Sycomorm, especially 
iithose attacked by the Sycamore Fig Tree Psyllii, in Egypt (Cairo, Gizch), 
Dll in T.'gaiida (Kampala) ; 


(i) See i?. Oct., i'}i7, i» 76 — (2) See B. Aup.. I'ii?. Xo. 
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insects, etc., INJDRIOnS TO VARIOUS CROPS 


5) A. tamaricis n. sp., on Tamarixsp., at Gizeh ; this is the only 
species reported on this plant ; 

6) A. bauhiniae n. sp.. on leaves of Bauhinia, at Gizeh ; 

7) A. buddhiae n. sp.. abundant on leaves of Buddleia madagascaritn- 
sis, at Cairo ; 

8) A. maihiolae n. sp.. on ornamental stocks, at Ghezireh ; 

g) A. mathiolellae n. sp.. with the preceding species, in the same dis- 

tiict ; 

10) A. prunieUa n. sp.. on plum tree, at Nairobi (British East Africa) ; 

11) A. pomoneUa Theobald, on apple tree, in the same district ; 

12) A. Theobald, associated with ants (Pfeido/r sp,) at Mweii 

gera (Rhodesia) ; 

13) A. acetosae Koch (not Linn., Fabr., Buckton), on Kumex spp. ani 
Fapaver sf-p., at Ghezireh; the saftie species has ben found in Englani 
(Wye, Kent), and in Germany ; 

14) Siphocoryne (Aphis) pseudobrassicae Davis ; Prof. D.tvis of Lais 

vette (Indiana) informed the author that he received this species from t'a 
Cape from Mr. LoirNSBURY ; it lives on Raphanus scdivns, Brassica Rup 
var. dcpressu, B. Napus, B. olstAccd var. accphdld, , D.ams re|X)i* 

it at Geneva (New York), Evansville (Indiana), I,afayette and College St?, 
tion (Texas) ; 

15) Hyalop/eriis insignis n. sp., in colonies on the lower surface 0 
leaves of Amndo, at Ghezireh ; 

16) Myzus pterisoidts n. sp., on fern, at Kampala. 

New districts and liosts are mentioned for the following species : 

1) Rfwpalosiphiim dianthi Schrank, on Brasshi oleracea and B. ci. 
I'dcsa buildta major in large numbers, wdth Aphis brassicae E., at Cairo a? 
Ghezireh ; 

2) Aphis (Siphocofyne) hrassicM L.. on the same hosts in the sait) 

districts, with R. ; , 

3) Hyalopierus pruni Eabricius (Hyal. amndinis Fabricius, Hu. 
phragmiticoiii Clestlnnd), previously reported from Cairo, on Pyanits ry 
and Arundo : recently found at Ghizch in abundance underneath ajiric 
leaves and also on Arundo . the effect of the aphis is more marked oiihsuv 
of peach than on those of apricot ; the author himself never found this S; ■ 
cieson either praach or apricot trees in England, but received from Mo c 
bridge (Suffolk) living species taken from apricot trees. 

4,S8 - “ 4 F ”, a Variety of Cotton Resistant to Insect Attack m the Punjab, India. " 

See N<r. .ti'j of this 

489 - The Control of Locusts in Cyprus. — Sec No. 370 of th s Rn-uu-. 

490 ' Patents for the Control of Plant Pests. — See Xo. 1.58 ot th:s A'. 

49 r - Tytenchas penetrans n. sp., a New Nematoilc Parasite of Cotton, Poth® 
and other Plants. — Oobb, N. a., in Ihc Jvum'U of Asrhultural Research. \>J:- ' 
No. I. pp, 27-33. 3 Wiishintjton, 1 >. C., Octtjfier r, ifir7. 

Under the name of Tylenchus penetrans the author describes, as a 
new to science, a nematode which, already iix 1911, he found to be injani'^ 
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,0 roots of Viola spp. at Rhinebeck, New York. It has been reported as a 
parasite of Upland cotton at Millington, North Carolina, and at Statesboro, 
Georgia, of potato roots near Kalamazoo, Michigan, and of Cinnamomum 
Cumphora roots at Orlando, Florida. 

The presence of the nematode may easily be recognised externally by 
the presence on the roots or tubers of small, abnormal lesions, a few milli- 
metres in size ; these are sometimes in the form of blisters, but more often 
in that of discoloured, slightly depressed spots. Each of these diseased spots, 
when fully developed, contain^ about fifty T, feneirans in various stages of 

fact that this parasite is found under such varying climatic condi- 
tions and on such different hosts, shows that it is a species which adapts 
itself to most diverse conditions. 

Nothing definite is known of the extent of the damage caused hjT.-pene- 
trm to cotton and camphor, but the damage to Viola spp. is known to 
be very great. Information collected with reference to the potato shows 
tbe injury often to be considerable, so that great care must be taken to use 
otJy perfectly sound seed potatoes. 

Mercuric chloride, used against potato scab (Oospora Scahki), has been 
found to reduce the vitality of the insect to a considerable extent. 

192 - Animal Pests of Onions, in Illinois. — -Ssc No. .| 22 of th s RaU-^. 

493 - Insect and Vegetable Parasites of the Caeao-Tree in the State of Bahia, Brazil. 

Tobrend C., ill Bfolfr tt, Scru’ dc I'lf/ivr 2rtf((0 Scit'nl Hetj. Vol. XV, lU. 6, pp. 261-279, 

1 Pigs and. Soic llolanini^ Vol. XV. Ft. 3, pp. 106-12;, i p'ig , 4 Flutes. Brfig;i, 2917. 

The State of Bahia has for some years been the principal centre of 
:acao-tree production. The last statistics show it to come immediately 
titer the English Gold Coast Colony. The cacao-tree producing district 
jccupics a large part of the south of Bahia, between latitudes 140 and 16° 
in the midst or in the place of huge virgin forests. 

In view of its importance this croj) has become one of the chief sources 
of revenue of the State, The news, therefore, that hitherto unknown di- 
seases were appearing in the llheos and Itabuna plantations caused great 
alarm, and the government immediately nominated a Commission to study 
tliese diseases ; tlie author was president of this Commission. The investiga- 
tions showed the diseases to attack both the fruit and foliage of the trees. 

.Tmoiig the diseases of the fruit are ; — 

i) that commonly known among growers as “ ferrugem " (rust), caused 
Ir Physopus rubrocindns. The innumerable small holes made by the 
lanae of this thysaiioptcron, which forms numerous colonies ou the fniit, 
®ise an abundant secretion of the subepidcrmal tissues which eventually 
“Vers ihe whole surface of the fruit with a thin rust-colonred or brick red 
I’vei, making it impossible to recognise the ripe fruit at the time of har- 
vest. The simplest preventative method of control would be to crush the 
“lonies of the insect, after the fruit attacked lias been completely and carc- 
Wly surrounded with the hands. The use of insecticides is difficult 


growth. 

The 


See R. Xo. (Eii). 


l 49 i- 4 » 3 ] 



5^4 


INSECTS, ETC., INJURIOUS TO VARIOUS CROPS 


because of the size of the plantations. An enemy of this insect whose ac- 
tion seems very efficacious is an ant, commonly known as '‘ca 9 areiiia ’ 
belonging, perhaps, to the species Dolickodems biiuberculaius (i), whid, 
should be protected and propagated, contrary to the custom adopted np 

to the present ; . u- u 

2) numerous black spots, about 2 mm. m diameter, which cause mme 

or less 'deep cancerous formations, and, generally, drying up of the gieej 
fruit This disease is due to holes made by a hemipteron, closely resembling 
Helopdtis anlonii (2), called provisionally by the author and Dr Zehxtxm 
MosquiUa vastatrix, because they believe it to be identical with the insect 
known to Equador planters as the “ mosquilla ” (little fly). Besides iisitj 
a torch for burning the insects on the fruit, it is advisable to propagate 
the dcacarema" which probably destroys the eggs of this hemipteron: 
the female insect, perhaps instinctively, never lays its eggs near this ant 

3) a kind of rot characterised cither by numerous spots, isolated ai 
first, but converging later, or one single spot, yellowish or dark brown iil 
first', then black, which begins at one extremity and finally covers the wlioli 
fruit. This rot is usually caused by Fhylophihora Faberi, more or les 
associated with other microorganisms. To control this disease care mns 
be taken to avoid lesions on the fruit, to burn or bury the remains of fnihi 
as when they decompose in the air they form a seat for cryptogamic disease. 
Care must also be taken to air thoroughly the infected parts of the plaiiti- 
tion and to cut and burn contaminated fruit. 

All the diseases which cause the leaves and young buds to dry up ait 
known locally as " queima ” (burn), but the causes are numerous, and anionj 
them the following may be specially mentioned . 

1) the action of the adult Physopus, which pricks the young leaves; 

i) the hqles made by .V/osjM»ih» in the buds and young leaies. 

To control these pests, in additions to the methods already ^entioaed 
it is advisable to keep the plantation well shaded ; the trees attacked shou ( 
also be strengthened by rational lopping, , , . , 

In the district examined the presence of epiphytic phanerogams a > 
various species of fungi, largely saprophytic, was noticed. A fungus wmc. 
should be specially mentioned is Corimum hlacmo ltiscum, which Ines 
the green branches. Attention shook! also be drawn to a mycelium oa v 
bv English workers "thread blight”, which in every way resembles t 
mycelium of certain Cortkivm. It appears m the form of long threa 
the branches and leaves ; the leaves are eventually enclosed 111 a son 

network and gradually dry up. „ 

The chief cause of the diseases observed lies m the little ca 1 ■ 

took of their large plantations in the past. To this must be at i ei 

of unsatisfactory tools for the harvest and cultivation of the . 

result is a large number of lesions which open the road to cryptogai 
vasion. Another factor is also the atmospheuc and climatic chaiig^ 1 
duced in these districts of recent years, due especially to the clean . 
the virgin forests. 


(i) See R., Dec., 1917, No. i 256 -(d See R., June igir, No. 6m. 

[<»>] 


iEd). 



INSfiCTS, r.TC. INJURIOUS TO VARIOUS CROPS 


525 

j Eaxoa excellens, a Little Known Cutworm, in British Coiumbia. — 

Akthor, in TXi CwiUm A'»fomoii);isI,Vo!.XI,IX,N-o. 12. pp, ,01-403. 1 ,on’ion, 

December, 1917- 

In British Columbia the larvae of Eiixoa excellens Grt. have been so 
jhiniiant in certain years that they have seriously damaged many varieties 
,f vegetables. This species was first repotted in 1885, when it did much 
mage in market gardens around Victoria, Vancojiver Island, barvae were 
if, iollected in British Columbia in 1888. In 1903 the insect was again 
jublesome on Vancouver Island, but, from that date it was not reported 
1 May 30. 1916, when it was found at Sechelt near Vancouver. The lar- 
t had damaged various vegetables, in some gardens spinach, lettuce, onion, 
c had to be sown three times before the end of May. 

Larvae received at Ottawa in June, rpifi, pupated early in July. Three 
tciraeiis which pupated on July 2, produced moths on July 29 and 30. 
:kr moths emerged in August. In the collections at Ottawa are three 
fcimens reared by FleTCIIER in 1885 from larvae collected in May; the 
lies of emergence were August 15,18 and 22 respectively. Accordingto the 
ithoi s observations the moths of £. excellens fly, in British Columbia, in tlie 
tier half of August and during September. The insect, which was first 
scribed from Vancouver Island specimens, is widely distributed ; it is 
und in the United States, in the States of Oregon, Colorado (in Septem- 
er) and in California (in September and October). Nothing definite is 
KWn of the early life, history of the siK-cies ; the winter appears to be passed 
the egg stage ; in certain seasons hibernation may also occur in the young 
nul stage, 

.Ifter describing the mature larva, pupa and motli, tlie author adds 
at, from the larvae reared at Ottawa in 1916. were obtained several 
iiaeumonid parasites belonging to the s])ecics AmhlyleU's sidijuscKS Cress, 
id Ambl. nuncius Cress ; botlisjieciesemergcdinAugust. .\largcpeicent- 
;e of the lan-ac were destroyed by the fungus Somporeth iivdta (r), 
Troatmont at Sechelt with the well-known mixture of bran, Paris green 
il molasses gave very good results. By this method 95 to 100 of the 
nac was destroyed. Untreated jdants were completely eaten up by the 
sect, which did not touch those to which the mixture had been applied. 

Insects Injurious to the Cranberry in the United States uc — se\nnEt.L it n., 

in t'j! IcJ States Department of A:r’cu!tiiri\ fariners' Bullet n .Vo. SOo, pp. ,5. 3.. F.en. 
Wiishiiijrioi!, 1). C , 

Coiiimerdal cranberry {Oxyocais miicrociirptis) growing is an inteii.-a-ly 
otialised industry, confined to certain districts of the United States, 
iwiially Massachusetts, New Jersey, Wiseoiisiii, Long Island, and part 
itlie north-w'esteni coast of the Pacific, near Columbia. 

morphological and biokigical description i.s given of the insects at- 
skng the cranberry, most of wiiicli ate also of economic importance for 
nlants, together with tlie most satisfactory measures of control. 

The list includes : — 

A’ Tutk’. I‘M 7, Xo. 611. — (.2,! Sco R , cXpriJ, itiKi, No. ( Aif. : 
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a) Insects attacking the leaves : 

1) Rhapobota vacciniana Pack, (blackhead firewortn) ; 

2) Peronea minuia Rob. (yellowhead firewortn) ; 

3) Gdechia frialbamaculella Cham, (red-striped fireworm) ; 

4) Dasyneiira vaKinii Smith (cranberrj' tipworm) ; 

5) members of the Ceomciridae family (spanworms) ; 

6) Cirphis nniptincla Haw. (army worm) ; 

7) Laphygma jrugiperda S. et A. (fall army worm) ; 

8) Systena frontalis Fabr. (cranberry fleabeetle) ; 

b) insects attacking the fruit : — 

1) Mineola vaccinii Riley (cranbcriy' fmitworm) ; 

2) Enigtaca apiaia Grote (cranberry blossom worm) ; 

3) Scadderia /e.ve«.<;is S. and P. (cranberry katydid) ; 

4) grasshoppers — especially Schisiocera alutacea Harr, and Mekt- 
plus bivittalus Say - and members of the GrylHdae family (crickets) ; 

c) insects attacking the stem : — 

l) Crambus Iwrlitellus Hitbncr (cranberry girdler) ; 

2} Phylloscelis aira Germar (cranberry toadbug) ; 

3) Amphisepa himUata Say (cranberry rnnehopper) ; 

4) ClaslopUra proUus Fitch (cranberry spittle insect) ; 

5) Pseiidococcns adonidnm L. (mealybug) ; 

6) Aspidioltis ancyUis Putnam (Putnam scale) ; 

7) Lepidosapfies nlmi L. (oystershell scale) ; 

d) insects attacking the roots : — 

1) Rhabdapterus picipes Oliv. (cranberry lootworm) ; 

2) other coleoptcra, osix'cially Phylatus georgiamis Horn., Dysrnu 
tns iradiypygns Bunn, and Lachnosterna grandis Sm. (white grubs). 

496 - Important Pecan Insects Pests and Their Control (i). — Gu-i., John n , in 1 .' 

DeparUneni" ‘-if A^riciuhijc, Farmers.' DulUfin 84.3, pp. 1-48; Figs, 1-50, ^\ashiIl!,nl:: 

D. C., S?ptcnilK-r, i')ir- 

The pecan {Carya olivaeformis) indastiy has develoixal rapidly in it 
south of the United States. This development has, however, been acrati 
panied by a notable increase in the number and in the destructiveness oi it 
insects attacking the crop. The loss from insect attacks amounts to tat 
dreds of thousands of dollars annually and, in, the absence of pievecti' 
measures, is certain to increase. 

This bulletin gives the results of work done by the Bureau uf Eiitomt 
logy on the most important insect jiests of the [lecan. The morphology an 
biology of each insect arc described and the most efficacious meana f 
control given. 

The following species are discussed : — 

n) 'Insects injuring the nuts : — 

1) Pecan nut case-bearer {Acrobasis hebescella Hulst.) ; 

2) Pecan shnekworm (Laspeyresia caryana Fitch) ; 


(I) See also H. Sept., 1917, No. 881. (Ei) 
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3) Pecan weevil {Balaninus caryae Horn) ; 
t) Insects injuring the foliage and shoots : - 

1) Pecan leaf case-bearer (A. nehuklla Riley) ; 

2) Pecan cigar case-bearer {Coleophora caryaejolidla Clem), ; 

3) Pecan bud-moth (Proteopieryx boUiana Sling) ; 

4) Fall webworm {HypharUria cunea Drury) ; 

5) Walnut caterpillar (Datum inkgerrima O. and R.) : 

6) Hickory phylloxera (PhyUoxera caryaecaidis Fitch) ; 

7) Little hickory aphid (Mmellia caryelk Fitch) ; 
c) Insects injuring the trunk and branches : — 

1) White ants; of these Leucokrmes fiavipes Kollaris the most wide- 
spread and common in the eastern States ; 

2) Oak or hickory cossid [Cossula tmgnifica Strecker) ; 

3) Flat-headed apple-tree borer (Chrysobolhris jemoraia Fab.) ; 

4) Red-shouldered shot-hole borer (Sinoxylon] Xylobiops bast- 
kris Say) ; 

5) Belted chion (Qhion cinctus Drury) ; 

6) Hickory twig-girdler [Onciieres cin^ulatus Say) ; 

7) Oak primer (Elaphidion tnllosum Fab). 

The pecan is not immune to attacks from scale insects, but on account 
of the limited infestation up to 1917 they are not included among the 
most important pests of this tree. 


AlFREDO RUGGERI, gereHle responsabile. 


[*»•] 




/n quoting articles, phase mention this REVIEW. 


CONTENTS 


First Part: ORIGIK.aI, ARTICLES. 

\ Robertson. ~ The Liv^ Stock industry in Australia ...... page 530 

Second Part; .ABSTRACTS. 

AGRICULTURAL INTELLIGENCE. 

I. — General Information. 

pmoPMENT OP AOWCULTURE IN DIFFERENT CovNTKits. — 407. AgrkuHural Development 
of British Guiana. 

•i?AL HYOreNE. — 49S. The Organi^aii* n of ihc Rural Hygiene Service in Spain . •~ 499 . 1 ’uh* 
iic Health Studies Concerning Cheese. — 500. The Digestibility and Utilization of Egg 
Proteins, —501. The Vitamin«' Contwit vf Bn wer's Yeast. 


IT. — Crops and Cultivation. 

rt'l Ok.n‘kk.^1.. 

■:ricultural METEORor.ooY. — 502. The Effects of Metcoro'<igicaJ Eiutors on the Growth 
liid Yield of Rice in the Vercelli District, rk-dmynt, Italy.— 503. Plants Resistant to 
.Adverse Jleteofological Conditi.-ns Oblaiutd by Seleclkin. 

)iL Physics, CinsMiSTRY and ^DCROBlOt.O';y. — 504. New E.vperimeHts in Dry pAirming in 
_505. a Correlation Beiwern Baatrial .Activity and Lime Rvqnivement in Soils. 
mt-VEVT Improvement, Draln.age .and Irric.ahon. — 506. Drainage Ditching of Irrigat* 
l.■.l Lands in^Colorado, U. S. A. —507. Iirigation of Alfalfa in the United States. 
tvt'RFS AND Manuring. — 50S. The Progress of the Nitrogen Industry. —509. Spanish 
•Mineral Products Employed in Agriculture. — 510. Fertilizers in Australia. — 51 1 , Man- 
;;;uii.sc Sulplwlc as a Catalytic Fertiliser for Sugar Beets. 

!>l .Spkci.vl. 

;ricultur.al Boi-Any, Chemistry .and Puysiowkjy of Plants. — 512. Cyanogenesis in 
Plants. Studies in Tridtns flavw (Tall Red Top).— 513. Researches on Carotin and Its 
Possible Toxidty. — 314. The Origin of the Resins in the Pine. — 515- The Effect of One 
'-'■rowing Plant on Another. — 516. Action of Miignesium Salts on Wheat. — 517. Action 
ni So Hum Ojiiiponnds on Wheat. -51S. The Toxic -Action of Soluble Aluminium &i!ts 
upon the Growth id the Rice Plant. 

-ANT Breeding, — 519. The Selection of Plants Resistant to Diseases, Animal Pests and 
.Wv- rsc Meteorological Conditions. — 520. VarieUcs of Egj1>tian Cotton Produced 

in- Mutation.— 5t I. Vilriations in ljuealyptus Trees in Plantations ;Bucal5T>tus Hybrids 

Observed Chiefly in Algeria, 

^■!r.iiN!.T. Inst, of AGRIC. Kr.-iiW of Sa.r.cc iiiui of Year IX, 

N'o. V. Rome. 191S. 



II 


CONTEXTS 


Agricultural Seeds. — 5^2. Tlie Production of Forage Plant Seeds in Denmark, 
Cereal ajjd Pulse Crops.-— 523. TUe Identification of Varieties of BiirJey. 

Forage Crops, Meadows and Pastures. — 524. S:jrghums for Forage in Sovuh Daki.r 
525. Medicago falcata, a Yellow-FIowcred Alfalfa. 

Crops Yielding Oils. Dyks and Tannins.— 526. Cultivation of the Castor-Oii 
North America. 

Rubber, Gum .and Resin Pl.ants. — 527. Rubber in North Borneo. 

Sugar Crops.— 528. Chemical and Bioiogiail Researches on Sugar Beets in Bulu-mia 
525, Experiments on the Catalytic Fertilisiition of Seed Sugar Beets with 
Snlpliitle in Austria. 

Stimul.ant, .\rom.\tic, N.akcoitc and Medicin.al Plants. — 530. Cacao in the Domini^, 
Republic. — 531. Hoi)-Gro'vingin Galicia, Spain. 

Fruit Growi.NG. — 532. Results Obtained in Italy from the Sowing of WiUM'ig Ster’. 

533. The Native Biinanas of the Hawaiian Islands. — 534. The Mango in Poittj'Ricd 
Vine Growing. — 535. Direct Bearers : I. In the Department of the Is^re ; II, In the Den,- 
ment of the I/)irc (France). 

Forestry. — 53G. The Red Spruce: Its Growth and Management iu the United States,. 
537. Forest Yield of Public Land in Spiiiii. — .S38. Timl'erof British Guiaiui, --535,1; 
Galls of Tamirix articulata Vahl. — 340. Forest Fires in the United Slates iu 1915, 


III. — Live stock .and breeding. 

a) GENER.tL. 

HyGiE.NE. — 5}i. Tile Chemical CoiUposition of Lime Suiphur Animal Dips. — 542. Thi;!.: 
city of Ciirotin. — 543. Studies iu Blackleg (Symptomatic Anthrax) Inimuniznlioii ui 
Special Reference to Blackleg Filtrate. — 344. On the 1 ‘ossibiliiy of the PitSMge of Ir 
panosouie? into Milk. 

.Anatomy AND PRYStOLOCY: Gknf.ralitiks, — 54,*:, The Ktsal Catalxdistn of Cattle and Oi!; 

Species. — 346. Adenine and Guauinc iu Cow's Milk. 

Feeds .and Feeding. — 347. The .Nature of the Dietary Deficiencies of the Oat Kcrrd, 
548. Feeding Experiments on the Subslilutum of Protein by Definite Mixtures of Ixvra 
-AminO'.Acids. — 549. P‘at .Assiiuilation. 

b ) Special. 

C-VTTLE. — 550. The “ Optimum .Age ” for Fatteuing OiT Irish Bullocks. 

Poultry. ~ 55i. Breeding Hens for Egg IToductiou. — 552. The Beliaviour of Cluke::; 
P'ed Rations Restricted to: — I) Cereal Grains ; II) Wheat or Maize KenieL — 553. St'.;!::: 
on the Ph3'S!oIog>' of Reproduction in the Domestic Fowl . 


IV. — Farm Engineering. 

Agricultur-Al Machinery .and Implements. — 554. State MotorcuUure iu England huJ Stot 
land. — 555. A.gricultural Jtichiuerj' in Italy. — 556, Energy Required in Cultivatloi!.- 
557. The Agricultural Tractor: Some Factors Governing the Design of a Small Tractor.' 
55S. Improvements of Agricultural Implements iu India. — 559. Implements Usedff 
Cultivating Ricciu bidia. — -560. The “ Aeremetcr” — 561. I>oul)le Disc-Harru'csIorM'-’ 
chanical Cultivation — 562. Harrows with Rotary’ Spades. — 563. The “Bucinrouut 
a Machine for Felling aoid Sawing Coppice-Wood. — -364. The Austin Excavator for Ilr3:a 



CONTENTS 


III 


„gc Ditcbmn, -565. The Use of Hytogeu for Driving Engines : Tests in Hollnntl _ 
566. Review of Patents. 


— AGRicutsTCRAi, Industries. 

-AIRIES DePESdWG on PaoDCCT.s. ^ 567. The Passage ol Wine over Fresh Lee^ 

56 j. The Alcoholic Fcrmentntion of Btunina Must. - 560. The Production of Alcohol 
from Algae. — 570, Sorghum or Dari, a Xtw Substitute for Afall Used itiBrcwing — 
j„. Mcroscopical Studies on Tomato Products. -572: The Importance of Kacierial 
.Vdioo in Indigo Mnnnfaclurc. - 573. The Use of l,„p^,ata cylindrict in Paper Making : 
K-xprrimentsin Italy. 

I>-D3irRiEi DEPBNOI.VG ON .WiMu PRODUCTS. - 574. Dairy Inspa'tiou in the United Slates- 
—5*5. P*-'*" Capita Consumption of Milk in the United States (Connecticut). 

—576, Chemical Changes ia the Souring of Milk. — 577. Studies ou Goat’s iEIk.I. The 
Casi;iii of Goat's Milk ; If. The Soluble and Insoluble Ojmprmnds of Goat’s Milk, — 57S. X 
C.)in;>.-ir'son of the Composition of Cow’s Milk, Goal’s Milk and Human Milk.-379, Pas- 
tcuviwtion of Cream, — 580. Coucerniog Rnmiility of Butter. — 551. rndoie and Scatole 
in Cheese. — 582. Choose Mites. 

AGIUCT’LTUR.VL PHODUCTS I PRESERVING, P.tCKjN'O, TK.\NSP0RT. Tr.VDC, . _ jjjj. TJl,, 
lag and Precuuliug of Florida Lettuce and Celery. 


Ply.\NT DISEASES. 

Il, — Diseases not Dur to Parasites or op Unknwn Origin. 


5?^, Ob 5 er\’ations on the Onmugc Done to Trees by Tarriu}' the Stivelfi. of Mihni. luUy, 


III, — Diseases Due to Fungi, Bacteria and Other 
I gOWER Plants. 

aE;>’ER.tL, — 3S5. Rusts and Smuts Ojllected in NewMexiLtiii) Joi6. - -s>6. liiuziJian Fungi, 

— 5S7. Fungi of the Philippine Islands.— 

h-dSi.vNT Pl.\xts, — 558. Fiaiits Resistant to UiscHscs, Pests and .Vdverse MeieoroK'gical 
Coiuliiions. 

'lEtxs OP Prevention .\nd Control. — ^Sy. Mineral .:\uLier>iilogamic Coiuiwunds Froducul 
in — 590. Cuinimrisou of the Effects of G;pper Mixtures and Acid Mixtures on Mi 1 - 
Jew of ihc Vine. — 591 . Patents for the Control of Diseases and Pests of Piaiits. 
h>Evscs OF V.'tRiot.'s Crops. — 592. FstHifojuoiMs Triftcj n. sp. , Injurious to Wheat in the 
PuiKibj. — 593. Bacterial Blii;lit <'f Bariev. —594. Diseases of Cabbage in the United 
States, — 595. Pst:Mrf(iHtc>HrtS Si’.'n/mrm n. sp. , a Bacterium lujurious to Peas, iu England. 

— 5',‘0. Verlicillium nlbo-airuvi, a Hypliomycete Causing “ Vissues Juk.i” (Wilt) of Cu- 
cumber in Sweden. —597. On “ Vcrde-SL'i'co’'of Fruit Trees in Apulia, Italy. — 59S. .Vu- 
nilia sp. , the Cause of a Specific Oummosis of the Apricot Tree in Italy. — 599. Treatment 
of FiMtc/aifiww pirimm'fsx. £ripfio/ry<w,Injurioustothe Japanese Medlar Tree.— 600. The 
Tuiuoursof the Cluster Pine (Pinifs Pjrws/f-r),m France. — 601. PhylUidiuia su§HUa,Ri\ 
Ascomycete In|urious to Common Oak, in Spain. 



IV 


CONTENTS 


V. — Injurious insects and other eower animaes. 

GE:4ERAr^. — 602. Biofbgical Observations ao some Coleoptera of the Department of 
France. 

Means of Prevention and Control. — 603. Penxialegerin. sp., a Protozoan Parasiteof tii^ 
Larvae of the Large White Cabbt^e Moth {Pieris Brassicae). 

Insects, etc., Injurious to Various Crops. — 604. LeptocoHsa varicornis, a Weevil ij,j^ 
rious to Rice in Assam. — 605. K:^)eriments on the Disinfection of Dwarf Beans Infestej 
with Acanlkoscclides ol^ectus and Sp^rmophagus subfasciatus. — 606. Ol)ser\'ation8 du 
Acanthoesclides obtectus {Bean Weevil), in Italy. — 607. Hypothenemns ritchici n. sp, ^ 
New Scolytid Injurious to Dried Sweet Potatoes in Jamaica. — 608. A New Weevil 
of Sweet Potatoes in Jamaica. — 609. Insect Parasites of the Cacao Tree and other Culti- 
vated Plants in Sao Thom6. — 610. The Most Qjmmon Deformities Caused by 
on Fruit Trees in Sicily. — 6r i. Olethreutes vartegana, a Microlepidopteron Injurious to 
Fruit Trees, in Italy. — 612. The Campaign i^aiust the Codlin Moth {Carpocapsa pmc. 
nella) in Cyprus. —613. Strong Lime-Sulphur Spraying against Ckrysomphah.^ didn- 
spirmi,a. Coccid Injurious to Citrus. — 614. Observations on Coeliodes rwi'f’r.a Colec'i. 
terou Injurious to Hazel Trees in Italy. — 61$. Coleophora fuscedinella, 
opttroii Injurious to Birch and other Trees in Sweden. 


The Bureaa assumes no responsibility with regard to the opinions and the results of experiment 
outlined in this Revim'. 

The Editor’s notes are marked (Ed.), 




